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or  learning  and 


Knowledge  bases  used  to  develop  calculus 
detection  training  program  


The  sample  population  studied  was  21  instructors  from 
three  dental  hygiene  programs  [Pensacola  Cootmunity  College 
in  Pensacola,  Florida;  Tallahassee  Community  College  In 
Tallahassee,  Fiotlda;  and  Raymond  Halters  College  in 
Cincinnati,  Ohio}.  The  training  program  for  faculty  was  a 
self-instructional  module  oonslating  of  simulated  periodon- 
tally  involved  dentition  models  and  a series  of  self-graded 
practice  activities. 

A designated  project  administrator  at  each  school 
administered  two  pretests  for  ascertaining  initial  calculus 
detection  shill  levels.  The  faculty  participanta  were  then 
instructed  to  practice  until  each  could  repeatedly  obtain  an 
accuracy  level  of  at  least  9Qt.  when  90t  accuracy  had  been 
achieved,  the  participants  were  to  request  the  pcstteats. 

The  investigator  analyzed  results  of  the  pretests  using 
percentage  of  agreement  and  Cohen's  Kappa  measurements  to 
determine  levels  of  accuracy.  McNemar's  test  for  signifl- 

:he  data  obtained,  it  waa  etatistl- 
:a)  only  one  of  21  faculty  could 
accuracy  on  the  pretests,  [bl  dental 
‘oup  were  unable  to  accurately  iden- 

hygiene  faculty  improved  aignificantly  in  the  ability  to 
detect  calculus  from  pretest  to  posttest. 


of  performance, 
cally  determined 
detect  calculus  s 
hygiene  faculty  s 
tify  calculus  at 


Additional  research  is  required  to  identify  the  rela- 
tionship between  training  and  validity  in  clinical  evalua- 
tion in  dental  hygiene.  Although  training  appeared  to  have 
an  effect  on  calculue  detection  aJtllls,  it  was  difficult  to 
ascertain  if  the  demonstrated  increase  in  skill  reflected 
real  differences  or  limitations  of  the  study  design. 


CHAPTER 


IKTRODUCTION 

Clinical  evaluation  is  a unique  and  difficult  tasR  of 
"collecting  infonnation  on  student  clinical  pecforaance  in 
Older  to  make  informed  deoislone  regarding  student 
progress  . . (Morgan  and  Irby,  1978,  p.  xi) . More 
precise  and  objective  clinical  evaluation  is  needed  in  ail 

research  was  to  examine  one  particular  field— clinical 
evaluation  in  dental  hygiene  education. 

Several  investigators  have  demonstrated  a clear  need 
for  more  research  in  clinical  evaluation  techniques  in 
dentistry  (Abou-Rass,  1973;  Houpt  and  Kress,  1973; 

UacKenzie,  1974;  O'Connor  and  Lorey,  1978;  Patridge  and 

clinical  competencies  required  in  dentistry  and  the  large 
number  of  variables  that  influence  evaluation. 

Clinical  evaluation  of  psychomotor  skills  is  a primary 
task  in  dental  hygiene  education  programs,  students  perform 
patient  services  which  require  fine  motor  activities;  the 
results  of  students'  efforts  must  be  judged  adequate  or 
Inadequate  by  dental  hygiene  instructors.  Evaluation  to 
ascertain  clinical  competency  In  dental  hygiene  skills  is  a 


complex  taek  vith  no  simple  or  prefabricated  system  that  can 
be  applied  to  all  settings  because  of  the  many  variables  io 
an  evaluation  system  and  since  many  of  the  skills  evaluated 
are  often  a combination  of  motor  activities  and  ludgnent 
abilities  that  cannot  be  positively  confirmed  at  the  time 


the  teak  is  completed. 

Choosing  this  topic  for  study  was  an  effort  to  deter- 
mine soma  of  the  complexities  involved  in  clinical  evalua- 
tion. The  skill  of  interest  in  this  investigatlcn  was 
detection  of  deposits  of  calculus  on  the  crowns  and  roots  of 
teeth.  Because  the  deposits  are  often  beneath  the  gingival 
tissues,  detection  must  be  accon^llshed  without  vision 
through  the  use  of  a dental  exploring  instrument  designed  to 
be  an  extension  of  the  therapist's  fingertips  (Pattison  and 
Pattison,  1978;  Schulger,  Yuodelis  and  Page,  197?!  Wilkins, 
1976;  Woodall,  Dafoe,  Young,  Week-Pcnner,  and  Yankell, 

1980) . A deposit-free  subgingival  tooth  surface  can  be 
verified  only  by  extraction  or  surgical  procedures,  and 
sidasequent  visual  observation  which  is  antithetical  to  the 
purposes  of  dental  hygiene  therapy. 

No  ideal  solution  to  this  dilemma  of  evaluation  without 
positive  confirmation  exists;  therefore,  the  tactile  dis- 
crimination skills  off  faculty  are  assuined  to  be  valid  and 
reliable  to  the  point  that  decisions  about  a student’s 
competency  could  be  based  upon  unverifiable  skills  of  the 
faculty.  The  purpose  of  this  study  wai 


level  o{  validity  in  calculus  detection  Judgment  of  dental 
hygiene  Instructors  using  dentition  models  and  to  attempt  to 
improve  faculty  skilla  through  training.  In  this  study, 
validity  was  defined  as  a measure  of  agreement  with  a 
criterion  Isee  Definitions,  p.  11);  the  criterion  was  the 
absence  or  pteaence  at  calculus  on  dentition  models. 
Reliability  was  defined  as  consistency  of  decision-making 
across  repeated  measures  of  parallel  test  forms.  This 
similarity  and  relationship  of  validity  and  reliability  is 
intrinsic  to  the  research  questions  and  statistical  measure- 
ment employed  in  the  study;  thus,  validity  is  the  deecrip- 


The  design  of  this  research  attempted  to  control  two 
variables  in  clinical  evaluation  of  calculus  detection-- 
patient  differences  and  training  method — and  tc  identify 
more  accurate  statistical  measurements  for  the  problem. 

.Hany  other  variables  need  to  be  investigated  such  as  time 
allowed  for  evaluation,  different  methods  of  training,  and 

The  theoretical  framework  for  thia  investigation  was  a 

identifying  relationships  between  the  phases  of  learning  and 
the  events  of  instruction  IGagne  and  Briggs,  1974,  p.  285) 
was  the  foundation.  Elements  of  instructional  theory  far 
teaching  peychomotor  skills  were  combined  with  theoretical 
models  for  concept  attainment  and  self-instruction. 
Additionally,  the  tenets  for  adult  learning  and  faculty 


development  were  applied  in  t 
the  instructional  component. 


Implenentation  of 


According  to  the  literature  available,  validity  is 
minimal  and  reliability  is  low  in  clinical  evaluation  in 
dentistry  (Abou-Bass,  1973:  Baratti,  1974;  Biller  and 


Kerber,  1980;  Puller,  1972;  Gaines,  Bruggers,  and  Rasmussen, 
1974;  HinJcelman  and  Lang,  1973;  Houpt  end  Kress,  1973; 
Hunter,  Salkin,  Leve,  and  Hildebrand,  1975;  HacRenzia,  1973; 


O'Connor  and  Lorey,  1970;  Partridge  and  Mast,  19701 , At 
least  three  factors — poor  scoring  systems,  unclear  perfor- 

as  contributing  to  minimal  validity  and  low  reliability  in 
clinical  evaluation  (Patridge  and  Maet,  1978).  The  focus  of 
this  study  was  on  the  effect  training  had  on  validity  (and 
reliability)  in  evaluation. 

The  specific  problem  of  this  investigation  was,  first, 
to  determine  the  level  of  validity  in  calculus  detection  by 
dental  hygiene  instructors  and,  second,  to  determine  whether 
one  type  of  systematic  training  could  improve  the  validity 
of  instructor  evaluations.  As  stated  previously,  validity 
was  defined  as  a measure  of  agreement  with  )cnown  (valid) 
criterion;  in  this  study  the  guestion  was,  can  faculty 
accurately  and  consistently  (reliability)  find  calculus  that 
is  known  to  be  present  (validity) . 


1 hygiene  involves  deCec- 


Clinical  evaluation  i 
tion  of  depoaite  through  t 

to  achieve  validity  in  clinical  evaluation,  evaluators  si' 
be  accurate  in  detection  of  subgingival  deposits  on  toot: 
surfaces,  This  inference  led  to  the  objectives  of  this 
study.  The  first  objective  w 
validity  in  the  calculus  detection  s 
dental  hygiene  pcogracis  through  a criterion-related  pretest 
measure.  The  problem  was  to  identify  the  extent  to  which 

Further  objectives  of  this  study  stemned  from  the 
inveetigator* s desire  to  improve  clinical  evaluation  in 
dental  hygiene.  The  eecond  objective  was  to  develop  a 
training  program  for  faculties  which  would  improve  their 
calculus  detection  shills  and  thus  their  ability  to  do 
oiinical  evaluation.  Subobjectivss  to  this  second  goal  were 
(a)  to  identify  tha  educational  conponenta  of  calculus 
detection  and  Ibj  to  combine  the  current  knowledge  in  those 
1 training  program. 


Hypotheses 


levels  of  validity 


ore  and  after  training. 

able  to  accurately  identify  calculus  ^ 
crlterie  are  available  for  comparison. 
H 2:  Dental  hygiene  instructors  as  a group 

accurately  identify  calculus  whf 

Hjj3:  Training  will  not  significantly 

ability  of  dental  hygiene 
calculus. 

Definitions  and  statistics  are  explained 


la)  the  tash-specific  needs  of  improving  calculus  detection 
skills,  and  (b)  the  broader  needs  related  to  improving 
clinical  evaluation. 

Dee  of  an  exploring  instrument  to  differentiate  between 
pathologic  and  non^pathologic  tooth  surface  irregularities 
is  one  of  the  moet  strategic  alcills  a dental  hygienist  must 
learn.  The  s)till  involves  tactile  dtacrimlnation  abill- 

spatiel  localization  a 


ITro/,  1971) , This  complex  peychomotor  s 

between  tbe  many  eurfacs  v 
enamel  junction,  root  blfurcatione  a 

cannot  be  delivered  without  a highly  developed  ability  to 
discriminate  tactilely  (Pattiaon  and  Pattison,  1978t 
Wilkina,  I976>  Woodall  et  al.,  1980). 

Calculus  detection  ttirough  tactile  discrimination  ia 
difficult  to  teach  and  to  learn.  Most  dental  texts  and 
curricula  locate  instruction  for  calculus  detection  in  Che 
initial  phases  of  the  program.  Faculty  arrange  formal 
practice  sessions  to  facilitate  sjd.ll  acquisition.  However, 
the  standards  of  criteria  for  the  sJcllls  may  be  unclear  and 
instruction  auboptimal  because  faculty  have  a low  percentage 
of  agreement  in  detecting  calculus.  The  investigator  has 
also  noted  that  formal  training  after  dental  hygiene  aobool 
la  rate.  The  significance  of  that  observation  for  this 
study  ia  that  faculty  of  dantal  programs  do  not  receive 
systematic  training  or  reinforcement  of  their  sjclllsi  yet 
feedback  and  reinforcement  are  baaic  principles  of  learning 
and  skill  maintenance  (Ausubel,  1988;  Davies,  Alexander,  and 
felon,  197S;  Gagne,  1974),  Therefore,  if  a systematic 
method  for  developing,  maintaining  and  reinforcing  calculus 
n skills  can  be  developed,  bot)i  students  end  faculty 


From  a broader  perspeccive,  the  methods  employed  in 
this  research  to  Improve  facelcy  skills  should  be  effective 
and  could  be  applied  to  other  areas. 

The  second  category  of  needs  mentioned  previously  is 
improvement  of  clinical  evaluations.  Although  this  category 
is  broad,  some  essential  needs  in  clinical  evaluation  apply 
to  this  study.  The  first  is  the  issue  of  the  quality  of 
health  care,  if  a student  cannot  be  accurately  judged  as 
competent,  the  standarde  of  care  may  be  compromised,  One 
responsibility  of  the  instructional  faculty  in  health  care 

The  second  need  related  to  clinical  evaluation  involves 
the  rudimentary  purposes  of  evaluation  in  general.  The 

e decisions  must  be  based  on  sound, 
e clinical  evaluation  system  is  not 

arrived  at  Inefficiently  or,  worse,  are  unfair  to  certain 
individuals  and  to  society. 


osa  of  evaluation 
e of  students  and 

d information,  u 


practicality.  Knowledge  in  dentistry  as  in  all  other  areas 

evaluation  can  increase  the  efficiency  in  learning  in  three 
ways.  The  atudent  who  is  accurately  judged  to  be  competent 
will  perform  future  tasks  based  on  learned  ekills  at  the 


requlced  standard  of  quality  without  having 


relearn.  Second,  through  an  evaluation  system, 
can  increase  efficiency  in  learning  hy  accurately 
fying  where  Incompetency  exists  and  channelling 
coward  a specific  area.  Th 
require  more  obeervationST  therefore,  if  the  evaluation  is 
accurate,  fewer  measurements  will  be  required  and  efficiency 

uation  (reviewed  in  the  literature 
have  failed  to  control  adequately  ( 
affecting  validity  and  reliability. 

I197B}  identified  three  general  factoj 
systems,  unclear  performance  criteria 


) improve  clinical  eval- 

r the  many  variables 
Patridge  and  Mast 
>rs;  poor  scoring 
inadequate 


training.  Within  each  of  these  broad  areas  many  variables 
need  to  be  Investigated.  Training  of  faculty  was  the  main 
variable  of  interest  in  this  etudyi  i 
included  metnods  of  training  a 

the  principles  of  faculty  development,  adult  learning  and 
instructional  design. 

In  addition,  previously  used  statistical  methods  for 
measuring  validity  and  reliability  in  clinical  evaluation 
may  have  reeuited  in  epurious  results.  This  Investigator 
focused  on  the  ability  of  faculty  to  match 
it  was  known  whether  calculus  was  present  o 


Under  certain  circumatences 
e highly  reliehile  without 


faculty  evaluations  could  be 
being  valid.  For  Instance. 

example  of  the  weaJcneeees  in  statistical  methods  used  pre- 
viously is  the  lack  of  control  for  chance  and  rare-eventa. 
Given  only  two  choices  there  could  he  a 50»  agreement  by 

available,  agreement  could  occur  95%  of  the  time  without  the 
subject's  giving  a response.  The  measuring  procedures  used 
in  this  study  circumvented  this  problem  of  spuriously  high 


In  order  to  evaluate  the  clinical  skills  of  learners, 
faculty  must  possess  valid  and  reliable  evaluative  skills. 
Validity  is  rare  in  dental  clinical  evaluation  lAbou-kass. 
1973;  Biller  and  Berber.  1980;  Puller,  1972;  Gaines  et  al.. 

Bunter  at  al.,  1975;  MacKentie,  1973;  MacKensie,  1974; 
O'Connor  and  lorey,  1978;  Patridge  and  Mast,  1978)  and 
educators  need  a means  of  Improving  validity.  This 
researcher  attempted  to  meet  the  need  by  developing  a way  to 
achieve  greater  validity  in  faculty  performance  through 


Definitiona 


Selg-Instmctionftl  Training  Hodula  is  a self-contained 
unit  of  materials  which  provides  most  of  the  instruction 
allowing  for  variation  in  time  (sslf-pacingl  and  individual 
skill  levels.  Materials  in  the  module  for  improving  calcu- 
lus detection  ehills  includes  brief  written  introductory 
statements,  instruction  on  how  to  proceed  through  Che 
practice  exerciees.  a phyeical  model  of  the  adult  dentition 
and  check  sheets.  (For  samples  of  these  items,  see  Appen- 
dix A) . 

PsvchomoCor  Skill  is  a coordinated  series  of  muscular 

sensory-motor,  perceptual  motor) . The  psychonotor  skill  of 
interest  in  this  investigation  was  calculus  detection;  a 
finely  tuned  skill  involving  tactile  discrisLination  through 
a metal  instrument  held  in  the  hand  of  the  operator. 

Modal  la  a life  slae  physical  representation  of  the 

Calculus  Detection  is  the  identification  of  a hard 
mineralized  deposit  (calculus)  on  the  surface  of  a tooth 
through  the  use  of  an  explorer  (dental  instrument) . 

Dental  Hygiene  faculty  are  instructors  from  throe 
different  dental  hygiene  programs. 

197B.  p.  xl] . In  this  study,  the  information  collected  will 


be  the  nunber  of  correct  end  incorrect  responses  when 
subjects  attecnpt  to  identify  the  location  of  calculus 
deposits  on  simulated  dentition  loodels. 

what  it  Is  intended  to  measure  {Hehrens  a 
Validity  of  a judgment  is  the  extent  to  w! 
is  consistent  with  the  actual  situation, 
validity  vaa  specifioally  defined  as  a me. 
with  known  oriteria--the  presence  or  absei 

criterion-related  validity;  it  is  the  relationship  between 
the  scores  on  a measurement  instrument  and  a variable 
believed  to  directly  measure  the  characteriatic  in  question, 

instrument.  In  this  study  reliability  was  further  defined 


d Lehman.  1973J , 
ce  of  calculus. 


Accuracy  f( 


.r  this  study  vaa  defined  in  twc 
First,  it  was  the  percentage  of  agreement  with 
set  to  be  .90  <90l).  Second,  accuracy  was  the  resulting 
coefficient  es  measured  by  Cohen's  {I960)  Kappa. 

the  teeth  of  a dentition  model.  The  calculus  can  be  veri- 
fied by  record  of  placement,  by  sight  and.  if  necessary,  by 
removal. 


Limitaclf 


The  experimental  forEoat  eir^lo/ed  for  thia  research  wee 
a quasi-experimantal  {non-randoniaed)  pretest- training-poa t- 
teat  deaign  (Ary  et  al./  1979}.  Selection  of  this  design 
was  predicated  an  the  lack  of  resources  (financial  and  time) 
to  obtain  a control  group;  the  faculty  available  to  partici- 


Isability  o 


o randomly  select  subnects  restricts  the  general- 
f the  results  to  all  dental  hygiene  instructors. 

e faculty  participants  were  volunteers. 

restricting  the  possible  inferences.  However/  thia  coia- 
promise  was  unavoidable  and  was  somewhat  desirable  in  regard 
to  the  theories  of  adult  education  and  faculty  development. 


A third  limiting  factor  involved  the  uee  or  the 
physical  modal  of  the  mouth  for  refining  e psychomotor  skill 


uaed  to  confirm  the  presence  or  absi 
Transfer  o; 


nade  every  attempt  to 
le  oral  structures, 
learning  has  been  ah 


REVIEW 


LITERATURE 


Clinical  Evaluation 

further  raaearch  into  the  area.  All  of  the  studies  reviewed 
advocated  continued  study  into  methods  for  improving  dental 
olinieal  evaluation,  citing  critical  deficiencies  in  inter- 

and  practicality  (Abou-Rass,  1973;  Biller  and  Kerber,  19BD; 
Gaines  et  el.,  1974;  Hinkleman  and  Lang,  1973;  aoupt  and 

1974;  Morgan  and  Irby,  1973;  Natkin  and  Guild,  1967;  O’Connor 
and  Lorey,  1979;  Baszoag,  Shctwill,  and  Lang,  1978). 

Considerable  agreement  was  also  found  aloout  why  impeove- 

(Abou-RasB,  1973;  Baratti,  1974;  HinJclenan  and  Lang,  1973; 
MacKenale,  1973;  Nat)cin  and  Guild,  1967;  Ormes,  1973)  : 

1.  To  maintain  the  quality  of  health  care  in  general.  If 
competence  cannot  be  accurately  judged,  then  there  is 


will  fall,  for  example,  if  a student  does  not  receive 
consistent  feedback  about  the  calculus  deposit 
remaining  on  the  distal  surface  of  maxillary  posterior 


molars,  that  person  may 

the  periodontal  health  c 
practitioner. 

To  increase  efficiency. 

skill  acquisition  thus, 
whether  r 


n the  future, 
patients  treated  by  the 


As  dental  knowledge  i 

minimising  additional  perfor- 
always  agree  on 
r unacceptable. 


t roughneas  is  acceptable  o 

reached  about  the  student's  competence.  "When  the 

learning  tends  tc  be  unpredictable  and  inefficient" 
INatkin  and  Guild,  19S7,  p.  1S3) . Feedback  to  students 

skill  learning  (Winkleman  end  Leng,  1973). 

identifieation  of  directional  alternatives  for  : 
dentsr  if  the  clinical  evaluation  system  used  1. 
adequate,  valid  and  reliable  decisions  cannot  bi 


a atudentE*  confuaion,  frustration  and  fear. 
Applying  behavioristic  principles,  inconsistent  grading 
Iconsequence  after  a behavior}  is  liieely  to  produce 
undesirable  emotional  conditions  in  the  learnerr  like- 
wise, a reduction  in  the  subjectivity  of  grading  will 
lead  to  more  confidence  and  responsibility  in  the 

producing  experimental  nexirosis  in  lab  animals  is  to 

ils  with  a problem  situation  in  which 

(Natkin  and  Guild,  19«7,  p.  1S3) . 

Having  reconfirmed  the  need  for  study,  the  focus  of 
the  literature  review  {on  clinical  evaluation)  moved  toward 

hypothesis  that  training  can  increase  the  skills  of  faculty. 
A meager  amount  of  literature  was  available  that  directly 
addressed  training.  Most  studies  did  net  focus  on  faculty 
training  as  a way  to  improve  clinical  evaluation  or  defined 
faculty  training  as  training  in  the  use  of  the  evaluation 
instrument,  or  both. 

Patxidge  and  Haat  11976)  reviewed  the  research  on 

framework  that  is  helpful  in  analyzing  the  subject.  They 
first  defined  clinical  evaluation  as  a type  cf  work-sample 
test  which  "provides  e controlled  trial  of  the  examinee's 
performance  under  apecific  conditions”  {p.  300).  Further 


work'eajnple  tests  assess  eonpetencles  In  direct  and  there- 

The  second  objective  accooplished  by  Patridje  and  Mast 

mental  clinical  evaluation  studies.  TRese  categories  were 

perzormance  criteria,  scoring  systens  and  training  of 
evaluators. 

Training  of  evaluators  was  the  independent  variable  of 

sanpie  tests,  both  intercater  and  intrarater  validity 
increases  when  Individual  bias  is  ninimised  through  training 

(PitapatrioJe  and  Morrison,  1971). 

enoe  to  training  and  its  effect  on  clinical  evaluation.  Of 


reference  to  training  (see 
different  characteristics. 

sessions  (Nat)cin  s 


series  of  eight  discussion 
.d,  1967) . All  of  those  described 


an  evaluation  form,  clarification  of  performance  criteria 

The  Baratti  fl974)  study  was  the  only  effort  found  to 
train  faculty  in  usin?  the  motor  shills  and  tactile  dis- 
oriainationa  required  for  calculus  detection.  Training 
sessions  in  this  investigation  were  a series  of  three 
practice  sessions,  each  offering  different  activities.  As 
reported  in  Table  1,  Baratti  found  no  improveiaent  in  the 
evaluation  procedures.  Although  s variety  of  instructional 
techniques  were  reported,  none  of  the  studlee  reviewed 
indicated  the  use  of  a self-instructional  method.  Bvidence 
in  the  dental  literature  Indicates  that  this  technique  is 
being  suecesafully  integrated  into  dental  curricula  for 
teaching  students  (Williams,  1981),  but  this  researcher  did 
not  find  any  evidence  of  self-instructional  techniques  being 
used  in  faculty  training  for  Increased  rellahlllty  in 

In  addition  to  the  differing  instructional  techniques 
described,  a great  variety  in  the  products  being  evaluated 
was  evident.  Many  products  were  models  of  some  type  of 
restorative  tooth  preparation  in  Ivorine  teeth  and  the 
evaluative  shills  required  were  primarily  judgment  skills 
based  OR  visual  cues.  A dental  instrument  nay  have  bsen 
used  during  the  examination,  but  apparently  visual  confir- 
mation was  always  available  as  the  primary  sensory  mecha- 
nism. Again,  the  Baratti  study  (1974)  was  the  only  research 
found  which  involved  the  topic  of  calculus  detection  or  any 


ocher  suhject  paralleling  the  evaluative  sitilla  being 
inveatlgated. 

Because  of  the  differing  features  of  the  available 
research/  cooipariaons  and  conclusions  are  difficult  to 
identify',  and  generalizations  are  iiipcesible.  Some  studies 
report  that  training  had  no  effect  (Baratti,  1974;  Puller, 

O'Connor  and  Loray,  1970) . Others  report  that  training 
improved  clinical  evaluation  (Abou-Hasa,  1973)  and  etill 
others  speculated  training  had  a positive  effect  IGeines  et 
al. . 1974;  Morgan  and  Irby,  1978).  No  consistent  pattern 
emerged. 

Pew  inferences  can  be  made  from  the  available  litera- 
ture to  aid  in  answering  the  questions  of  this  study.  Of 
the  research  reviewed,  only  one  study  dealt  with  calculus 
Sdtdrtion  and  the  sjcills  required,  training  was  rarely 
investigated  as  a prljiiary  variable,  end  the  training 
referred  to  in  the  literature  was  not  defined  as  skill 
development  but  as  calibration  on  the  use  of  an  evaluation 
instrument.  The  effectiveness  of  training  can  vary  greatly 
depending  on  how  instructional  variables  are  ezg>loysd.  From 
general  experience  the  inference  can  be  made  that  well 
designed  training  should  increase  skills  in  clinical 
evaluation. 

A review  of  the  literature  on  clinical  evaluation 
revealed  a weakneas  in  the  training  programs  employed  to 
improve  clinical  evaluation;  therefore,  a literature  search 


wss  conducted  to  find  an  acceptable  instructional  approach 
for  improving  faculty  calculus  detection  akiU.  The  most 
appropriate  model  found  was  developed  by  Sagne  (1977)  and 
identified  the  relationships  between  the  phases  of  leamieg 
and  the  events  of  instruction.  This  model  was  used  as  a 
guideline  for  developing  the  instructional  seguence  for  the 
calculus  detection  training  unit  (see  Figure  1) . The  column 
labeled  Corresponding  Activities  identified  the  instruc- 
tional events  developed  for  the  training  program  in  this 
study.  Detailed  infomatlon  on  the  module  is  provided  in 
Chapter  III  and  Appendix  A. 


Inatructional  Design 

The  activities  which  were  selected  for  use  in  the 
training  program  were  developed  fraa  an  eclectic  theoretical 
framework.  Figure  2 Illustrates  the  knowledge  bases 
included. 

Review  of  the  literature  on  these  five  subjectB  was 
limited  to  recent  publications.  The  objectives  for  the 
research  process  were  to  identify  currant  knowledge  and 
practice.  No  attempt  was  made  to  review  all  of  the 
literature  on  each  of  the  topics. 


nciples  of  Faculty  Develonment 

Review  of  the  literature  on  clinical  evaluation 


f inaccuracy  oJ 


evaluation. 


revealing  a recognition 


d effectiveness  (doin? 


efficiency  (doing  things  better) , a 
the  right  things  better)  (Hamnmna,  Smith,  and  Watts,  1978). 

Rationale  for  faculty  development  stems  from  the 
preceding  definition;  a need  for  Increased  efficiency  and 
effectiveness  occurs  for  the  following  reasons:  declining 

student  enrollments,  dwindling  tax  dollars,  and  an 
increasing  number  of  tenured  faculty  is  reducing  the  number 
of  new  faculty  poeitions,  thus  affecting  faculty  turnover. 
This  condition  predicates  the  need  for  develop- 


ment of  existing  faculty.  1 
educational  programs  depend 
faculty  to  remain  vital,  to 
clientele  of  student,  and 


i guallty  a. 


grow,  to  adapt  t 


luiowledge  and  technology  (Centra,  1976;  Caff,  1975;  Hammons 
at  al. , 1978).  Additional  purposes,  identified  by  O'Banion 
(1977),  include  enhanced  eelf-confidence  and  self-worth, 
greater  competence  in  inatruction  in  general,  and  increased 
competence  in  specific  professional  subject  areas  as  reasons 

Balanced  against  all  the  positive  reports  supporting 
faculty  arc  an  equal  number  of  negative  points.  Many  staff 
development  programs  occupy  a low  status  as  reported  by  wood 
and  Thompson  (19B0) , The  major  reasons  tor  this  low  status 
are  as  follows: 

^orly  planned  and  organized,  irrelevant. 


d implementation.  Als 
— r objectives  and 
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theory  (williams,  19811! 


learner  is  rewarded 


for  demonstrating  a desired  response  to  a particular  task 
(stimulusl  . Classic  programmed  learning  is  a more  forma- 
lized mode  of  self-instruction  which  clearly  demonstrates 
the  tenets  of  the  behavioristic  view.  In  S-I  the  student  is 
presented  with  a statement  containing  a small  amount  of 
information,  a question  is  asked  based  on  that  information, 
eliciting  a response,  and  immediate  feedback  is  given  to  the 
student,  reinforcing  the  correct  behavior.  Complex  learning 
occurs  through  a series  of  successful,  reinforced  trials. 

Early  advantages  and  disadvantages  of  S-I  have  been 
shown  to  be  comparable  to  traditional  methods  of  instruc- 
tion. students  tend  to  nave  greater  recall  in  addition  to 
mastering  materials  in  less  time.  Individualisation  can  be 
promoted  in  different  ways.  Generally  recognized  disadvan- 
tages reported  by  Wvine  (1978)  include  the  facts  that 
developing  materials  often  become  mechanistic  and  that  there 
may  be  a limit  to  the  level  of  skills  attainable  t)irough 
self-instruction.  These  negative  characteristics  were 
addressed  during  the  development  of  the  learning  sequence  of 

Controversy  surrounds  the  effectiveness  of  using  S-I  to 
teach  motor  skills.  Claims  for  (Kertens,  1971)  and  against 
(Norton,  1967)  the  applicability  of  S-I  to  motor  skills  can 
be  found  in  Che  literature.  No  definitive  research  con- 


firming either 


After  reviewtnt  the  general  characterlatice  of  S-I, 
the  literature  on  self-iastruetion  in  dental  education  wae 
surveyed.  The  use  of  S-I  began  in  dental  education  In  the 
1960b  and  has  continued  to  he  a popular  instructional  node 
through  the  1980s.  The  reason  for  its  popularity  was  accu- 
rately sumnarised  by  WilHams  (19811  in  hia  review  article. 
"Self  Instruction  in  Dental  Education  fron  1960-19808." 

There  was  a "need  perceived  by  dental  educators  and  govern- 
ment agencies  to  dramatically  increase  the  number  of  dental 
practitioners  and  to  educate  them  as  effectively  and  effi- 
ciently as  possible"  (p.  290).  Self-instruction  was 
selected  because  current  research  revealed  S-I  capable  of 
increasing  knowledge  ecguisitlon.  bettering  performance  for 
lower  ability  students,  laorsasing  student  motivation, 
reducing  instructional  tine,  and  increasing  knowledge  reten- 

MlUiam’a  investigation  of  the  research  since  then 
revealed  definite  limitations.  First,  he  found  increased 

characteristics  of  programs  missing  causing  difficulty  in 
discovering  why  success  or  failure  occurred. 

These  two  weakneesee  of  the  dental  research  along  with 
the  general  cbaracterietics  of  S-1  imply  that  self- 
instruction  has  been  proven  to  be  adaptebie  to  dental 
subject  areas.  However,  data  are  limited  in  the  dental 
literature  to  support  S-1  effectiveness  in  teaching  psycho- 
motor skills.  The  subject  of  this  research — calculus 


tooth  surface.  To  encourage  the  development  o 
grated  sequence  of  activity,  the  learning  s 
siail  [that  couples  discrimination  with  fine  manipulatory 
movements)  should  resem)5le  the  actual  clinical  situation. 

Mental  practice  improves  both  the  speed  and  accuracy  of 
tasponse  in  a eimple  hand-eye  coordinated  taah.  Further, 
augmented  feedback  increaees  the  ability  to  discriminate 
fine  motor  movements.  Augmented  is  defined  as  precise 
feedback  information,  not  just  "correct/incorrect"  feedback. 

Conclusions  from  psychomotor  and  tactile  discrimination 
literature  provided  additional  guidellnee  for  the  develop- 
ment of  the  training  program  for  faculty.  The  final  subject 
area  to  be  considered  in  the  design  of  the  training  program 
vas  concept  attainment. 


Principles  of  Conceoc  Attainment 

Conceptual  understanding  and  acquisition  has  been  the 
subject  of  much  research  across  a number  of  different 
oontent  areas  jfiruner.  Goodnow,  and  Austin.  1956?  Gagne. 
1977)  Joyce  and  west,  1980;  Martorella,  1976i  Piaget  and 
Inhoider,  1969)  Stahl,  button,  and  Corbett,  1975;  Stahl, 
1979;  Spitzer,  1975) . These  individuals  contend  that  the 
acquisition  of  concepts  is  critical  for  deep  understanding 
of  any  content  or  activity.  Recent  research  has  lad  to  the 
development  of  specific  procedures  for  fonsulatlng  lessons 
to  fscllltate  concept  learning  (Merrill  and  Tennyson,  1977) . 


IIMiilllP^ 


n defined  a 


A concept  has  b 
objects,  symbols  or  events  which 
basis  of  common  characteristics  a 
by  a particular  label  or  symbol. 


a set  of  specific 
e cateporised  on  the 
which  can  be  referenced 
Calculus  detection  was  Che 
The  abstraction  of 

normal  tooth  surface.  Conceptual  understanding  includes  the 
ability  to  recognise  diverse  phenomena  as  being  examples  of 
the  concept  (Stahl,  1979).  The  diversities  of  tooth 
surfaces  and  deposits  is  as  vast  as  the  diversities  of  human 
beings  (multiplied  times  32  teeth) . 

The  task  of  interest  also  goes  beyond  dieerimination 
learning  which  requires  a sorting  process;  but,  of  course, 
discrimination  learning  is  a prerequisite  skill.  The 
faculty  involved  were  assumed  to  have  most  if  not  all  of  the 
prerequisite  skills  including  basic  discriminatory  skills 
for  tooth  surfaces. 

Further  explanation  of  the  investigator* s belief  that 
calculus  detection  involved  conceptual  learning  was  based  on 
the  statement  by  Gagne  that  learning  of  a concept  was  not 
necessarily  a verbal  matter  (1977).  Verbal  cues  nay  be 
accompanied  by  other  aenaory  cues.  Calculus  detection 
employs  several  kinds  of  stimuli  as  wall  as  verbalisation  to 
sssist  Che  learner  in  developing  the  concepts. 


Clinical  evaluation  in  dentistry  is  plagued  with  a 
history  of  minimal  validity  and  low  reliability  (Abou-Sass, 
1973)  Baratti,  197Sj  Biller  and  Karher.  198Q|  Puller,  1973; 
Gaines  at  al.  1974;  Hinkeiman  and  Lang,  1973;  Houpt  and 
Kress,  1973)  Hunter  et  al.,  1975,  MaeKenria,  1973,  O’Connor 
and  Lorey,  1978,  Partridge  and  Mast,  1978).  One  of  the 
evaluation  tasks  required  is  the  discriinination  between  the 
presence  or  absence  of  unwanted  deposits  on  a tooth  surface 
which  cannot  be  seen.  The  inference  is  made  that  if  the 
detection  alctlls  of  evaluators  can  be  improved,  the  results 
will  he  improved  evaluation.  Soma  previous  research  on 
clinical  evaluation  in  dentistry  reported  the  effect  of 
training  on  improving  evaluation  {Abou-Kaas,  1973,  Baratti, 
1974,  Puller,  1972,  Gaines  et  al.,  1974,  Goepferd  and 
Kerber,  1980;  Hin)tleiiisn  and  Lang,  1973,  Houpt  and  Kress, 
1973,  O’Connor  and  Lorey,  1978),  however,  no  studies  were 
found  which  dealt  with  training  faculty  in  an  actual  clini- 


After  an  unsuccessful  search  for  an  existing  and 
effective  training  program,  the  investigator  developed  an 
aggregate  approach.  She  employed  as  a guideline  Gagne's 
model  (1977),  identifying  the  relationships  between  the 
phases  of  learning  and  the  events  of  instruction.  In 
sddltlon,  she  developed  an  eclectic  theoretical  frajtewor)c. 


were  faculty  development, 


learTiers,  self-instruction,  psychonetor  skiu  learning  and 
concept  attainment.  She  selected  these  components  because 
of  the  unigua  requirements  of  improving  faculties'  calculus 
detection  shills.  She  reviewed  components  of  the  model  to 
identify  the  most  current  principles  for  application  in  the 
program  design. 

The  literature  revealed  that  faculty  (adults)  must  see 
the  training  as  needed  and  practical  for  their  job;  the 
training  must  be  indivldualiaed,  flexible  and  involve  the 
learner)  and  it  must  not  be  threatening.  Self-insttuctlon 
was  identified  as  the  design  format  because  it  was  amenable 
to  all  of  the  faculty  needs  and  has  been  shown  to  be  effec- 
tive In  dental  subject  areas. 

After  focusing  on  and  identifying  the  needs  of  the 
target  group,  the  learning  task  was  considered.  Calculus 
detection  requires  a psychomotor  ahill  and  the  literature 
revealed  that  motor  shill  learning  requires  good  feedbaoh  to 
faellitats  transfer,  and  over-learning  can  increase  reten- 
tion levels  (Sail  et  al. , 1577).  in  addition,  tactile 
discrimination  was  required  and  summary  studies  on  tactile 
discrimination  showed  that  mental  practice  as  well  as 
e critical  elements  in  training, 
he  target  population  and  tha  tas)c  were  studied, 
e surveyed  and  concept  attaln- 


etrategies  v 
selected  es  the  metho 

e readily  adaptable  t 


f steps  had  been  developed 


CHAPTER 


METBODOLOGV 
^perlmental  Deelc^n 

The  objectives  oi  this  study  were  first  to  determine 
the  level  of  validity  In  the  calculus  detection  shills  of 
faculty  In  dental  hyjiene  programs  and  than  to  attempt  to 
improve  validity  through  a training  program.  It  was  assumed 
that  the  accuracy  in  calculus  detection  skills  was  low,  and 
therefore,  that  the  validity  In  clinical  evaluation  was  low, 

The  basic  research  method  of  this  Investigation  wae  a 
pretest-tralning-posttest  process.  There  was  one  ptinsry 
dependent  variable— clinlcel  evaluation  skills  of  dental 
hygiene  faculty.  Validity  in  this  case  was  defined  as  a 
meaaure  of  agreement  with  known  criteria  (i.e.,  the  accuracy 
of  calculus  detection  on  a model  of  the  human  dentition 
using  a dental  instrument} . The  independent  variable  was  a 
seif-instructional  training  program. 

Faculty  participants  were  pretested  twice  on  raodsis  to 
identify  entry  skill  levels  for  calculns  detection.  Two 
methods  of  measurement  were  used  to  ascertain  the  entry 
levels— percentage  of  agreement  and  Cohan's  Kappa  measure- 
ment tCohen,  IPdO} . A self-instructional  training  module 


was  given  to  the  faoultyj  then,  posttest  data  were  eollactefl 
imoedlately  after  training.  McNarear's  test  for  significant 
change  was  used  (Selgel,  195S) . The  final  phase  of  the 

was  a brief  self-report  survey  to  determine  subjec- 
tive data  about  the  program. 


Instrumentation 


Primary  instrumentation  of  this  study  consisted  of  a 


materials,  a physical  model  of  the  homan  dentition,  and 
self-grading  forms  (Appendix  A) . Other  instrumentation 
included  pretest  and  poettest  fonts  and  a self-report 

Development  of  the  instructional  package  was  of  para- 
mount importance  in  this  study.  Gagne's  model  (see  p.  27, 
figure  1)  identifying  the  relationehip  between  phases  of 
learning  and  units  of  instruction  was  used  (Gagne,  1977). 
Factors  taken  into  consideration  daring  the  developmental 
process  included  principles  of  faculty  development,  charae- 
the  adult  learner,  self-instructional  design 
id  principles  of  psychonotor  skill  learning  and 


guidelines 
concept  attainment  (see 


report  survey  to  gather  information  about  the  practice 
exercises,  models  and  general  opinions  of  the  participants 
the  project  (Appendix  B) . 


As  previously  stated,  components  of  the  module  Included 
a set  of  written  introductory  materials,  a physical  model  of 
the  human  dentition  and  self-grading  forms.  Copies  of  each 
of  the  forms  can  be  found  in  Appendix  A.  The  models  used 
are  described  below. 


Each  of  the  models  had  28  teeth  mounted  in  an  arch 
relationship  with  simulated  alveolar  bona  and  gingival 
tissue.  Teeth  from  the  models  were  anatomical  replications 
with  roots  and  texture  differentials  simulating  material  of 
teeth  SB  closely  aa  possible.  A representation  of  the 
alveolar  bone  was  created  with  a dental  stone  material! 
gingival  tissue  was  reproduced  using  a latex  material, 
calculus  was  simulated  with  a mixture  of  materials  which  had 
varying  granular  characteristics.  For  additional  informa- 
tion see  the  detailed  instruetion  for  making  the  models, 
Appendix  C. 

Utmost  consideration  was  given  to  the  creation  of 
models  with  charaeteristies  teasmbling  the  structures  of  the 
mouth  to  maximize  transfer  of  learning  from  a simulation  to 
actual  patient  care  settings.  Teeth  were  mounted  in  the 
arch  with  tilting,  rotation  and  malalignment  features.  The 
alveolar  arch  created  oontalned  boney  defects  in  combination 
wrth  normal  contours.  Calculus  was  placed  in  amounts  and 
locations  commonly  found  in  the  mouth.  Gingival  tissues 
were  contoured  to  look  and  feel 


like  natural  soft  tii 


with  similar  pliability  and  fragility,  and  the  lubricating 
feature  of  saliva  was  reproduced  through  the  use  of  a film 
of  liquid  soap  applied  to  the  teeth  and  gingiva  prior  to 

In  addition  to  these  features,  the  models  were 
articulated  and  placed  on  bench  mounts  to  simulate  worJtlng 
Cheeks  were  simulated  by  placing  rubber  dam 
“Sterial  on  the  lateral  aide  of  the  articulators.  The 
tongue  and  hemorhagging  were  not  feasible  to  simulete. 

feleotion  of  the  dental  instrument  was  the  perogative 
of  the  participants.  It  was  felt  that  their  instrument  of 
choice  would  facilitate  transfer  of  learning. 

A total  of  25  models  were  fabricated.  Six  had  identi- 
cal characteristics  and  were  used  for  the  pretesting/ 
posttesting,  the  other  19  had  differing  characteristics  and 
were  used  by  participants  during  the  training  sessions. 

Instructional  Module 

Gagne-8  modal  (Figure  1,  p.  27)  was  used  as  a guideline 
for  developing  the  self-instructional  module  for  improving 
caleuius  detection  skills  of  faculty  (Appendix  A) . The 
corresponding  instructional  activities  were  identified  as 
a result  of  research  and  application  of  knowledge  in  five 
areas— faculty  development,  adult  learning,  aelf-instrue- 
tion,  paychomotor  skill  learning,  and  concept  attainment. 


as  defined  by  the  model,  the  motivation  phase  required 
an  event  which  established  expectancy  in  the  learner.  This 
was  accomplished  through  the  cse  of  a pretest  and  a brief 
written  summary  on  the  importance  of  accuracy  in  clinical 
evaluation.  Objectives  of  the  training  prcgtam  were 
explained  in  writing  prior  to  the  pretest  and  were  re- 
emphasised in  the  subsequent  instructions  to  faculty.  The 
inetruotions  cantered  on  ralatlonships  between  clinical 
rcalculus  detection)  akills  and  student  learning.  Jwi  effort 
was  made  to  relate  the  learning  tasX  to  efficacy  in 
teaching. 

Attention  was  directed  to  the  learning  event  by  the 
distribution  of  the  module  paohagas.  These  contained  a set 
of  dentition  models,  an  explorer,  eoap  (for  saliva)  and  a 
packet  of  recording  forma.  Written  instructions  were  also 
included  to  provide  the  partioipanta  with  guidance  on  how  to 
proceed  through  the  module  activities. 

Actual  practice  of  calculus  detection  abilities  was  the 
main  activity  of  the  module.  Repetition  was  emphastred  to 
en)iance  memory  storage  and  retrieval  and  transfer  of 

Participants  were  asked  to  continue  to  practice  until  a 
90%  (three  surface  areas)  competency  level  was  attained. 
Particlpanta  performed  self-evaluation  throughout  all  the 
practice  activities  and  made  the  decision  when  to  tske  a 


poscce^i  thus,  they  receive  feedhaok  continually  throughout 

AB  stated  previously,  activities  of  the  nodule  were 
primarily  instrumentation  practice.  Each  participant  was 
given  a nodel  and  mount,  a recording  form,  and  a set  of 
instructions  (see  Appendix  AJ . Practice  consisted  of 
exploring  designated  teeth  and  recording  findings.  Then, 
by  polling  up  the  gingival  tissue  and  verifying  presence  or 
absence  of  deposits,  each  participant  performed  a self-eval- 
uation. Each  recording  form  initially  had  seven  combina- 
tions of  teeth  with  four  surfaces  each  for  checking  (called 
practice  subsets) . This  festure  minimiaed  memory  inter- 
ference and  allowed  the  participants  to  practice  repeatedly 

The  second  major  feature  of  the  instructional  unit  was 
the  arrangement  of  the  prectice  subseta.  Each  model  and 
subset  was  developed  following  the  principles  of  conceptual 
learning.  Examples  were  arranged  in  rational  sets  according 
to  the  divergency  and  difficulty  level  of  the  detection 
task.  Initial  eubsets  had  large,  rough  depoaits  located  in 
easily  accessible  areas,  whereas  later  subsets  had  small, 
smooth  deposits  in  di£ficult-to-explore  areas. 

Additional  features  [related  to  faculty  development  and 
adult  learning  principles)  considered  during  the  design  of 


Administrative  support  was  sought  and  received.  A 
cooperative  attitude  was  presented  and  resources  were 
provided  in  terns  of  supplies  and  tine. 

The  self-instructional  format  allowed  faculty  to  direct 

Innediate  and  continuous  feedback  was  supplied  through 

sheet.  These  features  were  incorporated  to  improve 
aocuracy,  reduce  decrement  in  performance  over  time, 
and  maxlmire  transfer  of  learning. 


A pilot  program  was  conducted  i. 
al  reaaone.  Of  primary  concern 


s the  actual  feaslbi- 


duals  for  oeiculus  detection  skills.  The  second  ooneern  of 
the  pilot  study  was  the  asaeesment  of  the  appropriateness 
and  practicality  of  the  data  collection  instruments.  A 

the  hypotheses  which  might  be  required.  Finally,  the  pilot 
study  was  used  to  obtain  estimates  of  the  time  frame  and  the 
competency  levels. 

Participants  for  the  pilot  project  were  four  Santa  Fe 
Community  College  dental  hygiene  instructors  choeen  because 
they  parallelled  the  research  population.  Professional 
backgrounds  were  varied  and  ell  had  clinical  teaching 
responsibilities. 


Procedureg 


Each  Instructor  was  given  two  pretests  using  the 
models,  a dental  exploring  instrument  of  choice  and  the 
scoring  sheets.  The  pretests  were  administered  individually 
by  the  investigator  in  a setting  convenient  to  the  partici- 
pant. Feedback  was  provided  on  overall  pretest  scores,  but 
no  details  ware  revealed  about  Che  errors  made.  This 
security  served  as  motivation  to  achieve  higher  scores. 

A meeting  was  set  for  discussing  results,  competancy 
levels,  time  limits,  and  nodule  activities.  The  partici- 
pants were  asked  to  read  the  nodule  instruction,  and  request 
clarification  when  necessary.  Hatas  were  taken  by  the 
investigator  for  future  revisions.  The  participants  were 
asked  to  decide  the  level  of  desired  competency  to  be 
achieved  and  to  establish  a time  limit  for  completion. 
Finally,  poattest  appointments  were  made  with  the  investi- 
gator. These  considerations  wars  implemented  to  provide 
participants  with  an  opportunity  for  input. 

of  agreemsnt.  The  data  obtained  were  reported  in  Table  2. 

Modifications  of  the  research  methodology  aa  a result 
of  the  pilot  study  were: 

1.  The  administration  of  the  two  pratests  was  aocoraplished 
at  ona  time.  Tima  requirements  for  exploring  one  model 
ranged  from  12  to  25  minutes.  Faculty  felt  it  was  too 
difficult  to  continue  to  repeatedly  find  blocke  of  the 
appropriate  amount  of  time  so  two  pretest  dentition 


Diodels  ware  developed  to  allow  faculty  to  talce  both 
pretests  concurrently. 

2.  The  original  scoring  sheet  for  indicating  calculus 
location  was  ciodifled.  Faculty  felt  the  isolated 
subsets  were  too  difficult  to  follow  and  led  to  many 
more  errors  due  to  exploring  the  wrong  tooth.  The 
modification  of  the  scoring  sheet  was  an  adaptation  of 
a full  mouth  dentition  representation  (see  Appendix  A) . 

3.  Modification  of  the  answer  sheets  led  to  the  alteration 
of  the  practice  exercises.  Calculos  deposits  were 
placed,  in  rational  sets  Ireguiring  easy  then  more 
difficult  detection  skills]  in  sach  quadrant  so  explor- 
ation could  proceed  in  a more  logical  fashion  as 
similar  as  possible  to  what  would  oocur  in  a natural 


Data  collected  from  the  pilot  atudy  indicated  a lack  of 
accuracy  in  the  detection  of  calculus  prior  to  training  and 
an  improvement  following  training.  No  atatistioai  analysis 
was  possibla  due  to  the  small  number  of  participants  in  the 
pilot.  Pretest  and  posttest  scores  appeared  to  have  a wide 
margin  of  difference  (Table  21 . 

Percentage  of  agreement  with  the  criterion  was  used  to 
calculate  individual  validity.  The  criterion  waa  correct 
identification  of  the  presence  or  absence  of  deposits  on  the 
112  possible  surfaces  of  the  teeth.  Calculation  of  percen- 
tage of  agreement  (A)  was  accomplished  using  the  following 
formula: 


responses  from 


Pretest  1 and  Pretest  2 respectively.  Posttest  scores  were 
calculated  in  the  sane  raanner. 

The  final  result  of  the  pilot  program  was  an  estimate 
of  the  time  needed  to  accomplish  the  pretests,  training,  and 
posttests.  Participants  were  ashed  to  record  how  much  time 
was  requited  to  take  the  pretests  and  posttests.  Results 
are  reported  in  Table  3. 


Time  Requirements  for  Pilot  Pregram 
Pretests  and  Posttests 


Paoulty 


Posttests  (1 


Sumnarv 

Thfl  pilot  piograiD  Indioeted  i 
was  feasible.  Partleipants  were  i 
calculus  detection  abilities  ueinc 


ole  to  improve  their 
simulated  dentition 
acdels  and  a self-instructional  training  module. 

Additionally,  the  pilot  program  resulted  In  Identifi- 
oation  of  and  several  modifications  in  the  pilot  program. 
Pretests  and  poattests  were  given  simultaneously  to  conserve 
time,  recording  forms  were  modified  to  achieve  clarity,  and 
calculus  deposits  were  arranged  to  establish  rational  aets 
within  quadrants.  lime  estimates  were  also  established  for 


Sample  Population 

The  total  population  identified  for  this  study  was  all 
faculty  of  dental  training  programs  who  were  involved  in  th 
clinical  evaluation  of  students'  performances  on  calculus 
removal.  The  sample  selected  was  21  faculty  of  3 dental 
hygiene  programs — the  University  of  Cincinnati,  Pensacola 
Coemunity  College,  and  Tallahassee  Community  College. 

Selection  procedures  were  based  on  availability  and 
willingness  to  participate.  The  investigator  recognized  th 
critical  statistical  limitation  due  to  the  lack  of  a ran- 

limlt  was  considered  an  asset  to  the  motivational  aspect  ani 


S;:3l3;3i3s!"»" 


chance-corrected  atatistic  for  asaeaaing  interrater  a9reement 
uaing  a norainal  scale  claaslficaticn. 

As  stated  in  the  preceding  paragraphs,  percentage 
agreement  was  used  in  two  ways  {!)  to  find  agreement  of  the 
Indlviduais'  with  criteria  and  (21  to  find  agreement  of  the 


group  as  a whole  when  compared  with  a c 
terion  was  the  actual  presence  of  calculus  on  the  surface  of 
a tooth.  Calculus  was  placed  on  the  surfaces  in  a random 
fashion  to  ensure  sample  independence. 

Calculations  for  percentage  of  agreement  were  dona  in 

Pj  and  Pj  and  the  correct  responees  were  recorded  for  each 


had  calculus  resulting  in  a possible  total  of  112  correct 
responses.  Percentage  of  agreement  for  the  individual  was 
computed  using  the  following  formulas 


Percentage  of  Agreement  for  the  Individual  (Ajl 


Percentage  of  agreement  for  the  group,  all  faculty 
participants,  was  computsd  using  the  mean  percentage  of 
agreement  scores. 


Percentage  of  Agreement  for  the  Group  (A  i 


In  addition  to  confuting  percentage  of  agreement. 
Cohen'a  Kappa  for  meaeuring  interrater  agreement  wee 
aeiected  to  further  control  for  chance  when  using  nominal 
data.  The  formula  used  was  ^ = P - P where  P represents 

has  argued  against  using  percentage  of  agreement  when  using 
nominal  scales  (Rartoan.  1977] . because  percentage  of  agree.- 


asBumptions 


categories 


used  must  be  mutually  exclusive  and  nom- 
inal. The  presence  or  absence  of  calculus  was  certain 
and  therefore  mutually  exclusive  and  exhaustive  of 

2.  The  cases  classified  must  be  independent.  Calculus  was 
placed  on  the  112  tooth  surfaces  randomly,  thus  the 


Results  of  C 
cient  estimating 


aas  detecting  calculus  without  inter- 
participants. 

s Kappa  statistic  provided  a coeffi- 


for  calculus  detection  eXills.  The  amount  of  error  due  to 
chance  was  SOt  because  there  were  two  choices,  calculus  or 
no  calculus.  If  there  was  no  agreement  except  for  that  due 


to  chance,  then  the  coefficient  would  equal  zero,  if  the 
wae  total  agreemant  with  the  criteria  all  the  time  the 
coefficient  would  be  one.  The  acceptable  value  for  the 


ccefficient  was  set  by  the  investigator  as  .90  or  greater. 


After  establishing  the  low  level  of  accuracy  of  calcu- 
lus detection  Bhills.  the  representatives  at  each  school 

skills  of  the  participants.  A posttsst  was  administered  to 
the  faculty  after  completion  of  the  training  program  and  a 


CHAPTER 


PRESENTATION  OP  FINDINGS 
Introduction 

Ciinlcfil  evaluation  of  dental  procedures  hae  been  shown 
to  be  Inaccurate  and  inconsistent.  The  literature  revealed 
a lisiiced  amount  of  research  and  Inconclusive  research 
results.  This  study  investigated  one  aspect  of  clinical 

tion.  The  skill  chosen  for  evaluation  was  calculus  detec- 
tion, the  population  was  dental  hygiene  instructors,  and  the 
variable  of  interest  was  training. 

Instructors  from  three  different  dental  hygiene  schools 
participated  In  the  study.  The  research  design  was  a 
pcetest-traataent-poatteat  using  simulated  dentition  models 
and  a self- instructional  training  module.  The  dentition 
models  were  designed  to  closely  approximate  the  conditions 
found  in  a mouth  which  has  modarats  to  advanced  periodontal 
disease  (20-50%  bona  loss)  and  which  was  just  previously 
been  cleaned  by  a student.  The  calculus  deposits  wars  small 
and  difficult  to  find  to  represent  the  same  evaluation  tae)c 
inatruetors  must  perform  clinically.  The  self-instructional 
training  module  waa  apecifically  designed  according  to  the 
current  research  on  adult  learning,  faculty  development. 


psychoiBotor  skxll  learning  and  concept  attainment.  Each 
participant  was  pretested  and  posttested  using  parallel 
dentition  models  and  individualised  training  activities. 

Outcomes  uere  obtained  through  statistical  analysis  of 
the  pretests  and  postteets  and  through  self-report  survey. 
The  statistics  used  for  analysis  of  the  data  [Percentage  of 
Agraen»ent,  Cohen’s  Kappa  and  KcNemar's  Teat  for  Significance 
of  Change)  were  chosen  to  control  for  variables  related  to 

obtain  information  about  the  training  exercises  and  about 
the  participants'  subjective  reactions  to  the  project. 

This  chapter  was  organized  around  the  three  hypotheses 
stated  in  the  null  form  end  the  surveys.  The  data  are  pre- 
sented following  each  hypothesis.  Conclusions  are  found  in 


H^li  Dental  hygiene  Instructors  as  individuals  are  able 
to  accurately  identify  calculus  when  criteria  are 

Twenty-one  dental  hygiene  faculty  from  three  dental 
hygiene  schools  completed  two  pretests  which  measured  the 
ability  to  detect  calculus.  The  calculus  was  pieced  on  a 
random  sample  of  teeth  and  a key  was  made  to  identify  its 
location.  The  location  of  the  calculus  became  Che  criterion 
by  which  the  faculty  were  evaluated.  A correct  response 
meant  that  the  faculty  either  found  and  recorded  a calculue 


record  calculus 


■t  when  it  was  present  or  did  not 

The  accuracy  value  for  percentage  of  agreecent  was 
defined  by  Che  investigator  as  being  greater  than  90».  This 

sot  agreecenc  could  occur  by  chance  because  there  were  only 
two  choices,  ailBer  presence  or  absence  of  calculus. 


Second,  the  task  of  calculus  detection  is  sufficiently 
important  to  warrant  a high  expected  level  of  agreement 
since  students  are  judged  competent  or  incompetent  baaed  on 
this  criterion  and  a patient's  state  of  periodontal  health 

Results  of  each  individual  partiolpant’a  pretests  are 
reported  in  Table  Correct  raeponse  scores  for  both 
pretests  and  txe  reported;  the  percentage  of 


Only  one  of  21  participants  achieved  an  acceptable 
accuracy,  greater  than  90,  score.  This  provided  evidence 
that  the  dental  hygiene  instructors  tested  were  inaccurate 
In  detecting  calculus  deposits. 

The  significance  of  these  data  relatas  to  the  Issues  of 
validity  (and  reliability) . In  clinical  settings  where 
a required  to  evaluate  student  performance, 
r absence  of  calculus  deposits  can  rarely  be 


Pretest  Scores  of  Individual  Faculty  for  Calculus 
Detection  Reported  ae  Percentage  of  Agreement 


Correct  Response 


Percentage  of 
Agreement 


individually  or  with  other  insttuctara,  but  this  reliability 
nay  not  be  valid.  One  Instructor  may  repeatedly  biss  calcu- 
lus on  a maxillary  molar  incipient  furcation  remaining  con- 
sistent but  not  correct.  Several  instructors  may  explore  a 
patient's  teeth  and  agree  on  the  results,  but  all  may  have 

first  praniolar.  An  opportunity  to  obtain  reliable  and  valid 
feedback  on  an  individual  basis  is  provided  by  this 
research. 

The  statistics  indicate  that  only  one  in  21  instructors 
tested  could  accurately  determine  the  presence  or  absence  of 
calculus  when  accuracy  was  defined  as  a consistent  90%  cor- 
rect response.  Dental  hygiene  instructors  were  unable  to 
accurately  identify  calculus  when  criteria  were  available 
for  comparieon;  therefore,  R 1 was  rejected. 


H 2:  Dental  hygiene  instructcra  aa  i 

accurately  Identify  calculus  W 
available  for  comparison. 

hypothesis.  Psrcentage  o 
to  determine  whether  the  faculty  as  a group  was 
accurately  identify  calculus  and  group  response 
determined  by  using  the  means  of  percentage  of 
individuals  (ses  Table  4) . The  second  m 


statistic  for  asaasaing 
interrater  agreemant  using  a nominal  scale  classification. 

Percentage  of  agreement  was  used  to  determine  the 
agreement  c£  the  group  as  a whole  when  compared  with 
criteria.  As  with  the  first  hypotheais,  Che  criterion  was 
whether  calculus  was  actually  present  or  ahaent  on  the 
surface  of  e tooth.  The  calculus  was  randomly  placed  on  the 

Computation  of  percentage  of  agreement  for  the  group 
(A  I , all  faculty  participants,  was  accomplished  using  the 
following  formula. 


A, , . . . represent 

computed  percentage  c 
accuracy  was  defined 


a individual  percentage  of 
3 number  of  participants. 


being  greater  than  901. 


Dental  hygiene  instructors  as  a group  were  unable  to 
accurately  identify  calculus  whsn  criteria  were  available 
for  comparison,  thsrefore  was  rejected. 


In  addition  to  percentage  of  agreement, 

chosen  because  control  for  chance  when  using  nominal  data 
Is  achieved  and  the  assiuaptions  for  using  Cohen's  Kappa  a 
met.  The  categories,  presence  or  absence  of  calculus,  ar 
mutually  exclusive  and  nominal  and  the  oases  classified  w 
randcmly  seleoted  and  were,  therefore,  independent.  The 


participants  operated  independently  by  datectino  calculus 

Participants  in  this  research  were  asked  to  identify 

Only  two  choices,  present  or  absent,  were  available.  The 
actual  presence  or  absence  was  known  and  therefore  valid. 

An  instructor  or  ^roup  of  instructors  were  considered  to  be 

with  the  criteria.  Maetery  level  was  defined  ss  90S  apree- 
bent  with  the  criteria  as  explained  previously. 


of  agreement  between  the  decisions 


n repeated  adminiatra- 


validity  was  neaeured.  The  coefficient  produced 
provided  an  estimate  of  the  participants'  abilities  to 
repeatedly  respond  correctly.  If  the  coefficient  was  low, 

coefficient  was  high,  instructors  could  consistently  find 
calculus. 


where  was  the  observed  proportion  of  agreement, 
the  expected  proportion  of  agreement,  and  X was  the 
proportion  of  agreement  that  existed  over  and  above 
expected  by  chance  alone. 


Table  S provides  suinmary  infornatiOD  for  tbe  sample 
data  on  the  classification  of  examinees  into  two  mastery 
etates  on  two  test  administrations.  The  numbers  in  the  mat- 
rix are  proportions  of  indivlduale  which  fell  into  the  des- 
ignated master  and  non-master  categories  on  Pretest  I and  2. 
Omnpncations  for  obtaining  Kappa  ace  below  tbe  matrix. 

marginal  proportions  for  different  administrations  are 
equal.  The  lower  limit  of  K is  close  to  -1  indicating 
extreme  decision-maXing  inconsistency  {i.e.,  tbe  observed 
agreement  Is  less  than  expected  by  ohence) . Significance 
testing  for  it  is  of  little  value  (Cohen,  1960i ; "to  know 
merely  that  K is  beyond  chance  is  trivial  sines  one 
usually  expects  much  more  than  this  in  the  way  of  rellabl- 

The  computed  coefficient  wae  -.09i  therefore,  H 2 was 
rejected.  The  conclusion  was  as  hypothesised;  dental 
hygiene  instructors  as  a group  were  luiable  to  accurately 
detect  calculus  when  a criterion  wae  available  for  compar- 


HvDothesls  3 

H^3i  Training  will  not  significantly  improve  the 
ability  of  dental  hygiene  faculty  to  detect 


calculus. 


Classification 


Mastery  States 


Proportions 


Mastery 


Marginal 

Proportions  .19  .81 


.78)/ll 


The  third  hypothesis  was  tested  after  participants  were 
asked  to  complete  a self-instructional  training  program. 

Each  faculty  was  posttested  cn  the  same  two  dentition  models 
used  for  pretesting.  The  results  are  presented  in  Table  6. 
Correct  response  raw  scores  for  posttesting  were  computed, 
then  averaged,  to  obtain  individual  percentage  of  agreement 
scores.  Individual  and  group  percentage  of  agreement  scores 
for  posttesting  were  computed  in  the  same  method  as  for 
pretesting. 


Table  7 is  a comparison  of  each  participant's  pretest 
and  posttest  percentage  of  agreement  scores.  The  group 
scores  are  susmarized  following  the  individual  scores.  For 
example,  instructor  A agreed  with  the  criterion  58.51  at 
pretesting  and  improved  to  68.81  agreement  at  postteating. 
The  instructor  did  not  obtain  mastery  as  defined  by  the 


investigator. 

HoKemar's  test  for  significance  of  changes  was  used  t 

test  for  eignificsnce  of  changes,  was  chosen  because  it  wa 
designed  to  determine  if  a significant  change  haa  taken 
place  over  time.  la  this  research  Che  stsCiaCic  was  used 

significantly  in  ealculos  detection  skills.  The  raastary 
level  of  greater  than  901  agreement  with 
again  used  to  categorize  instructors  into  mastery  a 
non-mastery  dlvielons. 


Fostteat  Scores  of  Indiviflual  Instructors  for  Caleulua 
Detection  Beported  as  Percentage  of  Agreement 


Correct  Besponses 


Instructor 


Agreement 


Comparifion  of  Individual  F 


Group  Totals 


e asterika  indicate  the  participants  who  achieved  mastery 


Compotations  for  McNemar'e  Test  were  eecoiopllahea  iy 
using  a two-way  matrix  in  whicjs  individual  performances  at 
each  teat  period  were  categorized.  TaJtie  8 illuatrates  the 
four  categories  for  classification;  for  example,  A repre- 
sents the  participants  who  were  masters  on  the  pretest  but 
were  non-masters  on  the  posttest. 


Mastery 

on-mastery 


This  table  yielded  measures  of 
pretest  and  poettest  results  fr 


freguenciee  representing  the 


represented  the  total  number  of  people  who  changed  {i.e. 


where,  0 ■ observed  number  of  caeee  in  the  category  and 
E ■ expected  number  of  cases  under  H in  the  i’’^  category. 
Since  in  the  HcMemar  test  far  significance  of  changes  the 
interest  was  only  with  cells  A and  D,  the  formula  can  be 
expanded  and  collected  as  follows; 


Substitnting  the  measured  values  into  the  matrix  in 
Table  9 yielded  the  measures  of  expected  fteguencias  of 


categories  master  end  non-masters. 


a for  .IcNeraar  Statistic 


Posttest 


Substituting  into  the  above  formula  yielded  a computed 
value  of  11  with  p = .001  fless  than  .05)  and  df  » 1; 
leading  to  the  rejection  of  H^3.  The  conclusion  was  that 
instructors  shoved  a significant  tendency  to  change  from 


in  aaiculua  datection  skills 


nonioastery  to  maatery  leva! 
iron  tSe  pretest  to  Che  postteat. 


survey  Findings 

A follow-up  questionnaire  was  sent  to  all  instructor 
participants  after  completion  of  Che  postteate  (Appendix  B) . 
The  objective  of  the  survey  was  to  obtain  additional  infor- 
mation about  the  training  program  and  the  dentition  models. 
The  training  program  was  a self-instructional  nodule  based 
on  Sagne's  theoretical  model  (Figure  1,  p.  38)  and  the 
knowledge  bases  of  five  subject  areas— faculty  development, 
adult  learning,  self-inetruotion,  psychomotoc  ekill  learning 
and  concept  attainment  (Figure  2,  p.  29).  The  dentition 
modela  were  epecifioally  deaigned  and  created  far  this 


found  in  the  human  oral  cavity. 

the  participants.  The  module  direetiona  indicated  that  each 
instructor  should  practice  exploring  a seriea  of  different 
dentitioD  models  and,  after  completing  a quadrant,  should 
eelf-evaluate  and  continue  with  the  modulo.  Inetructors 
were  to  dotecmine  individually  the  amount  of  practice  needed 
based  on  the  ability  to  consistently  find  calcolue.  Parti- 


participants 


Survey  results  Indicated  that  11  of  the  21 
coraplated  a series  of  practice  exercises.  The  amount  of 
time  spent  on  the  practice  exercises  ranged  from  45  minutes 
to  two  hours,  five  used  soap  as  instructed,  seven  followed 
the  order  indloated,  and  five  self-evaluated  calculus 
detection  after  practicing.  Sevan  practiced  using 
four  models,  two  practiced  using  three  modals,  and  two 
practiced  using  two  models. 

The  remaining  10  participants  reported  doing  no 


practice 

practice 


e participants,  was 


lack  of  time  in  the  teaching  schedule. 

The  second  part  of  the  survey  was  designed  to  collect 
more  information  on  the  models.  Mo  pattern  in  the 
recommendations  for  improving  the  models  emerged.  The 
responses  were  obtained  in  two  ways — a checklist  and  an  open 
ended  request  for  suggestions.  The  check  list  appeared  as 
illustrated  below  with  the  numbers  in  parentheses  equalling 
the  number  of  participants  checking  the  statement. 

1 feel  like  the  project  would  have  improved  my 
evaluation  skills  if  there  was  (werel 
(21  more  bone  loss  on  the  models 

i?].  more  calculus  on  the  models 
(1)  less  calculus  on  the  models 
iJi  no  gingiva  for  some  of  the  practice  time 
Four  respondents  suggested  a need  for  improved  calculus 
r suggested  improvement  of  the  epithelial 


attachment  apparatus.  Pour  auggested  a need  for  improvament 
in  the  gingival  texture. 

Participants  were  also  asked  to  make  suggestions  about 
project  improvement.  Three  said  an  introductory  seminar  was 
desirable,  and  nine  wanted  apeoific  supervised  practice 


Additional  Findines 

The  scoring  method  for  pretesting  and  posttesting 
yielded  additional  data  of  interest— time  requirement  for 
examination,  types  of  errors  and  differences  in  the  profes- 
sional backgrounds  of  instruetors.  Summaries  of  this 
information  are  presented  in  the  following  paragraphs. 


Time  Reouirements 

Participants  were  asked  to  record  beginning  and  ending 
times  for  the  pretests  and  poattests.  Table  10  contains 
those  times.  The  pretest  mean  time  was  35  minutes,  the 
posttast  24  minutes.  The  average  time  required  for  a 
thorough  examination  of  two  full  dentitions  by  instructor 
was  30  minutes.  This  information  holds  potential  value  for 
those  planning  schedules  requiring  calculus  detection  skills 
such  as  teaching  institutions,  licensing  examinaticns,  and 
private  practice  scheduling  of  patients  for  re-examination. 


Averaged  Tine  Requirenenta  zor  Rreteate  1 and  2 and 
Poscteets  1 and  2 for  Individuale  and  as  a Group 


Individual 

Time  In  Minutes 

Instructor  PreCaste  Poattests 


Pretest  Pestteet  Overall 


Types  of  Errors 


The  hypothesis  testing  of  the  resesrch  was  Based  on 
correct  response  of  the  participants,  but  error  scores  were 
also  tabulated.  Table  11  presents  a sonmary  of  those 
results.  Two  types  of  errors  were  coneidered,  false 
negatives  |FH)  and  falsa  positives  (PPl . A false  negative 
indicates  presence  of  unfound  calculue  deposit  and  a false 
positive  indicates  absence  of  reported  calculus  deposit. 

Recognition  of  the  types  of  errors  made  by  the  faculty 
was  important  for  several  reasons.  A false  negative  was 
judged  by  the  investigator  to  be  the  more  critical  error 
since,  in  the  clinical  setting,  undetected  calculus  deposits 
will  subeeguently  lead  to  a continuation  of  the  disease 
process.  A false  positive  ie  not  necessarily  harmful  to  a 
patient  but  has  implications  in  Che  evaluation  process.  A 
student’s  competency  could  be  misjudged  based  on  false  posi- 
tive responses.  As  seen  in  Table  11,  a greater  number  of 
false  positive  errors  occurred  and  the  range  of  scores  was 
large — 26,  33,  21  and  22. 


In  addition  to  these  group  measurements 
error  changes  occurred  and  trends  for  error 
noted  within  the  group.  Individual  feedback 
beneficial  to  the  participants  in  this  study 

detection  skills. 


changes  could  be 


Suauaary  of  Errors 


Although  pretest  end  pcstteat  scores  vere  anonyrcously 
aubraitted  to  the  investigator,  information  was  collected  on 
the  pcofeasionsl  backgrounds  of  each  participant.  Passible 
categories  were  1)  dental  hygienist — full-time  instructor, 
3}  dental  hygianist'-part-time  Instructor,  3)  dentist-- 


The  distribution  was  as  follows : 

1,  dental  hygianiat--Puil  time 
3.  dental  hygienist — Part  time 


Only  one  notable  relationship  to  the  professional 
backgrounds  of  the  participants  and  scores  emerged; 
part-time  dental  hygienists  scored  higher.  Inadequate  data 
were  available  to  rely  on  these  results  and  this  relation- 
ship is  noted  only  as  a trend. 

This  infonoation  has  potential  use  in  relation  to 
faculty  develcpraent.  Additional  etatistlcal  information 

programs  to  achieve  validity  in  clinical  evaluation.  In 
addition,  general  error  trends  should  be  studied  to  aid  in 


Analysis  of  tha  data  yielded  the  following  results; 
Twenty  of  21  ilental  hygiene  Instructors  tested  were 
unable  to  achieve  a S0»  aocuracy  or  percentage  of 
agreeioent  score  whan  ashed  to  identify  calculus. 
t)ental  hygiene  instructors  as  a group  were  unable  to 
accurately  Identify  calculus  at  a 901  level  of 
accuracy.  The  group  percentage  of  agreement  score  was 
80.7.  Cohen’s  Kappa  statistic  indicated  extreme  incon- 
sistency and  a negative  value  was  obtained.  - Q.09. 

The  validity  of  dental  hygiene  instructor  calculus 
detection  shills  improved  significantly  from  pretest  to 

Self-report  surveys  indicated  a wide  variety  in  the 
amount  of  time  spent  in  practicing  calculus  detection. 
The  average  time  to  complete  the  pretesting  was 
35  minutes)  the  average  time  for  posttesting  was 
24  minutes. 

More  false  positive  errors  than  false  negative  errors 
occurred  on  both  pretesting  and  posttesting. 

Only  one  relationship  appeared  between  instructor 
calculus  detection  shills  and  professional  bachground; 
part-time  dental  hygiene  instructors  demonstrated  a 
tendency  to  obtain  higher  scores. 


CHAPTER  V 

DISCUSSION,  CONCLUSIONS  AND  RECOMMENDATIONS 


Introduction 

Clinical  evaluation  of  student  performance  has  been 
recognised  as  an  essential  and  complex  task  in  dental 
hygiene  education.  The  standards  used  to  judge  clinical 
competence  have  traditionally  been  highly  subjective  with 
invalid  results.  The  consequences  of  invalid  clinical 
evaluation  affects  patients,  students,  and  instructors. 
Patients  may  receive  substandard  care,  students  become 
frustrated,  and  instructors  function  inefficiently. 

Research  and  literature  on  the  issues  and  problems 
aasoclated  with  clinical  evaluation  ie  acarca.  However, 
seme  information  ie  available  on  variables  requiring  further 
research.  This  study  was  designed  to  investigate  one  of  the 


calculus  detection 

Instructors  in 
pated.  Ihs  skill  o 

Dentition  models  we 


study  sought  to  Improve  instructor 
skill  through  the  use  of  e training 


e dental  hygiene  programs  partici- 
6 calculus  detection,  and 
was  a self-instructional  module, 
a developed  specifically  for  use  in  the 


research.  Pretests  vere  administered  to  establish  Individ- 
ual shill  levels  and  group  skill  levels.  The  training 
program  was  developed  using  Gagne's  instructional  theory  and 
current  research  frcm  live  subject  areas  (adult  learning, 
self-instruction,  psychoDotos  skill  learning,  concept 
attainment,  and  faculty  development).  Identical  postteata 
ware  administered  following  training  and  comparisons  were 
made  to  determine  if  the  instructor  calculus  detection 
skills  improved  significantly. 

Postulating  low  accuracy  in  calculus  detection  skillo 
and  improvement  in  these  skills  through  training  resulted  in 
three  hypotheses  to  be  tested.  The  pretesting  and  post- 
testing were  criterion-referenced  and  the  methods  of 
analysis  chosen  were  appropriate  to  criterion-referenced 
testing.  Calouiua  deposits  were  placed  on  the  teeth  of 
dentition  models,  location  of  the  calculus  was  randomly 
selected,  and  the  testing  models  were  standardized  for  each 
school.  The  criterion  applied  was  the  actual  finding  of  the 
calculus.  No  question  of  criterion  validity  arose  because 
the  calculus  was  vieible  if  the  aimulated  gum  tissue  was 
removed.  Acceptable  accuracy  was  determined  by  the  Investi- 
gator to  be  90%  agreement  with  the  criterion. 

Using  these  methods  of  testing  and  analysis,  the 
results  indicated  that  the  dental  hygiene  participants  wera 
initially  inaccurate  at  the  9D»  or  above  level  in 


calculus 


detection  atilltiesj  however,  after  some  training,  instruc- 
tors improved  in  accuracy  significantly  at  posttesting. 

The  remainder  of  this  chapter  contains  the  oa^oc 
findings  and  conclusions  of  the  research  findings  and  recom- 
mendations for  farther  study. 


Discussion 
clinioal  evaluation 


Conelusions 

consistent  conclusions  about 
dental  education  prompted  this  study. 


Personal  experience  of  the  investigator,  informal  discus- 
sions with  ocher  dental  hygiene  instructors,  and  periodontal 
research  reports  all  indicated  that  instructor  calculus 
detection  sXills  were  low.  Calculus  detection  is  a primacy 
skill  reguiring  dental  hygienist  and  dentist  competency 
development.  Teaching  and  evaluating  competency  of  calculus 
detection  skills  requires  accurscy  in  chose  skills  to 
provide  meaningful  feedback  and  make  valid  judgments  about 
student  progress. 


Dental  hygiene  instructors  as  individuals  a 
able  Co  accurately  identify  cslculus  when 

Dentsl  hygiene  instructors  as  a group  are  a. 
accurately  identify  calculua  w 
available  for  comparison. 


Verification  of  the  lack  of  validity  in  instructor 
calculus  detection  skills  generated  the  first  tvo  hypotheses 
of  this  study.  The  outcomes  of  the  pretesting  substantiated 
the  lack  of  accuracy  in  Instructor  caloulus  detection  skills 
on  both  an  individual  and  a group  basis.  Only  one  person  of 
21  achieved  a greater  than  90t  accuracy.  The  percentage  of 
agreement  for  the  group  was  80.7  and  accuracy  was  defined  as 
being  greater  than  901.  In  addition.  Cohen's  Kappa  was 
computed  to  establish  a chance-corrected  coefficient;  K was 
-0,09  indicating  extreme  inconsistency  in  the  calculus 
detection  skills  tested. 

Efforts  to  eliminate  influencing  variables  included 
development  of  the  dentition  models  with  features  to  control 
for  accuracy  and  standardization,  knowing  the  location  of 
the  deposits,  and  keeping  the  anatomical  features  of  the 
mouth  consistent.  Conditions  for  pretesting  are  specifi- 
cally outlined  in  Appendix  A.  and  two  pretests  were  adminis- 


In  addition,  the  statistical  methods  employed  for 
analysis  were  selected  based  on  the  dictates  of  the  testing 
situation.  Validity  was  tested  using  a criterion-referenced 
measure  which  controlled  for  a chance  factor  and  a rare 
event.  Examinees  could  achieve  909  agreement  with  this 


The  amount  of  calculus  present  was 


small  compared  to  the  number  of  tooth  surfaces  to  he 


an  examinee  could  achieve  a high  percentage  of 


explored  and 


agreement  score  without  identifying  any  calculus  deposits. 
Cohen's  Xappa  was  employed  to  reduce  these  influencing 

Hypotheses  1 and  2 were  generated  and  reported  sepa- 
rately because  the  results  of  the  pretesting  were  intended 
as  motivating  factors  for  the  instructor  participants. 
Individual  results  were  to  be  given  to  each  participant  and 
group  results  were  to  be  provided  as  further  confimation  of 


The  results  of  this  pretesting  clearly  indicated  a lack 
of  aocuracy  in  the  instructors'  calculus  detection  skills. 

Limitations  to  the  results  must  be  recognised. 

Although  the  literature  supports  the  use  of  models  in 
educational  settinge,  the  transferability  of  the  skills  to 
be  leerned  is  not  guaranteed.  While  every  attempt  was  made 
to  develop  models  that  replicated  the  features  of  a human 
mouth,  differences  existed  which  may  have  influenced  the 
results.  Hepeated  usage  of  the  model  possibly  altered  its 
features  creating  another  limitation.  Participants  reported 
calculus  and  plaster  had  flaked  off  some  of  the  models.  A 
third  limitation  of  the  models  used  for  this  study  occurred 
due  to  unfamiliarity  of  the  inetcuctcrs  with  this  new 
product.  Because  the  faculty  had  never  explored  this 

unduly  low.  The  use  of  two  pretest  scores  was  employed  to 
partially  control  for  this  limitation. 


The  investigator  recognised  the  smali  sample  aize  and 

unavoidable  but  the  influence  on  the  results  csuat  be 
considered. 


Hq3;  Training  will  not  significantly  Improve  the 

ability  of  dental  hygiene  Instructors  to  detect 

After  assessing  the  calculus  detection  skills  of  the 
participating  dental  hygiene  instructors,  a training  program 
waa  provided  to  improve  the  skills  of  the  instructors. 
Fosttests  were  administered  and  change  was  measured.  The 

calculus  detection  skills.  At  the  .05  confidence  level  the 
null  hypothesis  was  rejected. 

As  with  the  pretesting,  efforts  were  made  to  control 
for  existing  variables.  Two  posttests  were  administered 
using  the  same  dentition  models.  Statistical  analysis  was 
accomplished  using  McNemar's  test  for  significance  of 
change  because  of  its  applicability  to  "before  and  after" 
designa  and  nominal  data. 

Some  of  the  same  issues  identified  in  pretesting  ae 
guestionable  existed  with  the  posttesting.  Transferability, 
alteration  of  the  models  through  usage,  and  sampling 
procedures  restricted  the  conclusiveness  of  the  results  of 


recognized.  IrnprovemenC  in  calculus  deceotiort 


skills  could  have  been  a function  of  repeated  evaluations  of 
the  sane  models.  The  investigator  believed  this  limitation 

minimal  number  of  deposits,  and  the  length  of  time  between 
pretesting  and  posttesting.  At  least  three  to  four  weeks 
passed  between  the  pre-  and  posttaatlng.  The  final  limita- 
tion recognized  was  related  to  the  variability  in  training. 
In  those  cases  where  no  training  was  reported,  an  improve- 
ment in  calculus  detection  was  reported  in  } 

familiarity  with  the  models  and  the  training  effect  o 


Survey  Findings 

Follow-up  data  were  sought  frcm  the  dental  hygiene 
faculty  perticipants  in  order  to  gain  a more  oomprahensive 
understanding  about  the  training  program  and  the  dentition 
models.  The  results  of  the  survey  Indicated  that  the 
training  which  took  place  was  diverse  snd  the  models  could 

self-instructional  module.  This  format  was  selected  beesuse 
of  its  complementary  relationship  with  the  theories  of  adult 
learning  and  faculty  development.  The  activities  of  the 

paychomotor  learning  and  concept  attainment,  following  the 


guidelinas  of  Qagne*3  instructional  sequence.  Module 
instructions  were  provided  to  the  participants  in  a brief 
and  concise  format  and  reinfotcamont  of  these  instructions 
was  provided  to  the  project  administrators  through  discus- 
sions and  written  directions. 

Reasons  reported  for  diversity  in  the  training  program 
Included  a)  not  enough  time  in  the  teaching  echedule,  b) 

These  findings  led  to  the  following  oonolusionsj 
1.  The  training  module  employed  in  this  research  may  have 
been  only  one  of  many  variablas  influencing  perfor- 


d maintain 


davelopnent. 

3.  Stronger  motivators  ars  required  to  prompt  aj 
desired  practice  activity  levels. 

Diversity  in  the  survey  results  regarding  the  models 
also  existed.  Although  the  participants  did  not  identify 
any  one  particular  outstanding  negative  characteristic,  the 
inveetigator  believes  the  node  of  calculus  attachment  needs 
to  be  improved.  Particlpanta  noted  two  additional  modiflca- 

^efined  epithelial  attachment  and  2)  adjust  gingival  tex- 


Additional  Findings 

In  addition  to  the  hypotheses  testing  and  survey 
results,  this  study  yielded  data  on  three  other  topics  of 
Interest  to  calculus  detection  and  dental  hygiene  clinical 
evaluation,  al  time  reguirament  for  completion  or  an  evalua- 
tion for  calculua,  b)  typee  of  arrore  made  vhen  exploring 
for  oaieulua,  and  e)  relatlonehlps  between  professional 
baeltground  and  calculus  detection  shills. 

The  average  tine  for  two  full-nouth  explorations  for 
calculus  on  the  nodels  was  30  minutes.  Althoogh  not  con- 
olosivB,  a strong  indication  exists  that  at  least  IS  minutes 
should  be  allowed  for  the  exploration  of  a full  dentition  to 
determine  the  presence  or  absence  of  calculus. 

This  information  has  implications  for  scheduling  of 
faculty  and  students  in  educational  settings,  time  allow- 
ances in  licensing  examinations,  and  scheduling  of  patients 
in  private  practice  settings.  The  amount  of  time  available 
to  students  and  faculty  in  educational  settings  is  crucial 
to  learning.  If  sufficient  time  is  not  available  to  stu- 
dents and  faculty  for  evaluation  and  feedbach,  efficiency 
and  effectiveness  ate  reduced.  Licensing  examinations  in 
dentistry  require  calculus  detection  and  removal.  Deeiaions 
for  licensing  a professional  are  based  on  an  examiner's 
ability  to  detect  calculus.  If  the  time  for  evaluation  is 
not  sufficient,  the  decision  to  license  or  not  license  will 
be  deleteriously  altered.  In  private  practice  settings 
calculus  detection  is  necessary.  The 


patient’s  periodontal 


Sufficient 


tioie  must  be  allcttsd  to 
evaiuate  the  patient  in  order  to  ensure  calculus  removai. 

The  tine  required  to  detect  calculus  for  the  reasons  listed 
above  was  noted  and  recoDimendacions  will  be  made  regarding 
these  findings. 

A second  topic  of  Interest,  not  included  in  the 
research  but  warranting  attention,  ia  the  type  of  errors 
made  by  the  instructors  participating  in  the  study.  Two 
typos  of  errors  were  possible — a false  positive  and  a false 
negative.  The  false  negative  error  was  the  more  critical  of 
Che  two  errors.  If  calculus  deposits  were  present  and  not 
detected,  disease  would  continue.  A false  positive  error, 
absence  of  reported  calculus  deposits,  has  implications  for 
evaluation  but  is  not  detrimental  to  the  health  of  a 
patient.  Knowledge  of  Che  types  of  errors  would  also  be 
useful  in  an  instructional  setting.  Feedback  to  faculty  and 
students  about  errors  made  influences  the  learning  activi- 
ties selected  to  improve  chose  skills. 

The  summary  of  the  typse  of  errora  and  error  frequency 
revealed  the  following:  1)  more  false  negative  than  false 

positive  errors,  although  the  range  in  errors  was  wide; 

2J  more  research  is  needed  to  identify  and  reduce  the  kinds 
of  errors  made  during  calculus  detection;  and  3)  location 
errora  should  be  analysed  as  to  tooth,  surface,  and  depth. 

The  third  topic  of  interest  regards  the  relationship 
between  professional  backgrounds  of  dental  hygiene  instruc- 
tors and  calculus  detection  skills.  Opinions  in  the  dental 


profession  regarding  personnel  possessing  acceptabls  levels 
of  skills  to  perform  certain  tasks.  The  backgrounds  repre- 
sented in  this  sajnple  distribution  were  divided  into  four 
categories.  The  results  indicated  a tandenei'  for  the 
part-time  dental  hygienists  to  score  higher.  Based  on  this 
data  alone,  definitive  oonclusions  could  not  be  made,  only 
tendenoiee  identified.  The  need  for  more  research  is 
apparent. 


The  validity  of  dental  hygiene  instructor  calculus 
detaction  skills  tasted  in  this  research  was  minimal.  These 
skills  improved  significantly  from  pretesting  to  post- 
testing. Several  factors  and  uncontrollad  variables  may 
have  influenced  the  research  reeults.  Determining  whether 
the  demonstrated  incrsasa  In  akill  levela  reflected  real 
differencea  or  limitations  of  the  study  design  and  whether 
these  differences  were  due  to  the  training  or  some  other 
variable  was  difficult. 


Recoirmendationa  for  Further  Study 
The  findings  of  this  study  suggest  that  training  has  an 
Influence  on  calculus  detection  skills  and  subsequent 
clinical  evaluation  in  dental  hygiene  education.  The 

extensive  research.  This  section  contains  recommendations 
of  areas  for  further  study,  including  specific  suggestions 


related  to  the  dentition  modela,  training  program,  and 
statistical  analysis. 

Pentition  Models 

1.  Creatsr  effort  ahould  be  made  to  develop  models  simu- 
lating the  conditions  found  in  the  oral  oavity. 

Gingival  tissues,  osseous  contours,  and  calculus 
deposits  should  be  improved  in  future  models. 

2.  Transference  of  skills  from  models  to  clinical  condi- 
tions should  be  verified.  Studies  should  be  designed 
to  determine  if  calculus  detection  skill  levels  are  the 
same  on  the  modela  and  in  the  mouth,  and  if  improvement 
of  Ekille  on  the  models  indicates  improvement  of  skills 


3.  Control  of  training  should  be  developed  and  alterna- 
tive methods  of  training  ahould  be  tested.  Variables 
in  the  self- instructional  package  and  other  training 
formats  should  be  tested  with  control  groups  to 
determine  the  most  effective  methods. 

4.  Hotivaticnal  factors  for  instructors  should  be 
identified  and  investigated.  Several  possibilities 
include  academic  credits,  continuing  education  houra. 
and  release  time. 


5.  The  effects  of  time  variations  in  training  should  he 
scrutinised.  Does  the  araount  of  time  spent  in  training 
affect  the  skill  levels  obtained? 

Statistical  Analyses 

6.  The  study  should  he  replicated  with  an  effort  to 

results  and  of  the  evaluators. 

7.  Additional  efforts  should  be  made  to  find  and  develop 
adequate  criterion-referenced  statistics.  £xperts  in 
statistical  analysis  report  a deficit  In  this  field. 
Consideration  should  be  given  to  the  rare-event  and  its 
Influence  on  the  results  of  analysis. 

Additional  Findings 

8.  Attempts  should  be  made  to  determine  error  variations 
and  their  influence  on  learning,  what  is  the  frequency 
of  false  positive  and  false  negative  errors?  Is  there 
any  difference  in  methods  of  correotion  for  these 
errors?  Do  the  error  types  differ  according  to  the 
experience  of  the  operator  or  for  some  other  reason? 

9.  Further  investigation  should  be  made  into  the 
professional  backgrounds  of  faculty  to  determine 

if  there  la  a significant  relationship  between  calculus 
detection  skill  level  and  background. 


ClQ8i.nq  Statement 


Extensive  raaesreh  is  needed  on  clinical  evaluation 
order  to  substantiate  concluaions  relating  to  validity. 
This  study  suggests  that  training  may  improve  calculus 
detection  shills  of  the  dental  hygiene  instructors  who 
participated.  However,  the  conclusions  ace  tenuous  and 
results  yielded  many  unanewerad  guestlons. 

Reaults  of  research  on  clinical  evaluation  have  broad 
applications.  In  this  study,  at  least  three  major  areaa 
could  be  effected  by  the  results  of  the  findings — both 
dsntal  hygiene  and  dental  formal  educational  institutions - 
dental  licensing  procedures,  and  continuing  education 
prograois.  The  models  and  training  seguence  could  be  used 
improve  calculus  detection  shills  of  dental  hygiene  and 
dental  students,  standardize  licensing  examiners,  and  pro- 
vide continuing  education  to  practitioners. 

The  results  and  the  potential  applications  of  research 
on  validity  in  clinical  evaluation  necessitate  further 
investigation. 


APPENDIX 


D PAiiriCIPAKT  INSTBUCTIONS 


Administrative  Itistrucclons 


Calcuiua  Deteeilon  Hoduie 


Introduction 


Accurate  calculus  detection  is  a necessarv  still  for 
all  dental  hygiene  instructors.  This  instructional  locdule 
Is  designed  to  identify  and  improve  the  calculus  detection 
for  clinical  instroceors  using  dentition  models. 


Please  read  all  of  this  packet  first.  Hake  sure  every- 
thing ie  clear  before  starting.  Call  the  program  director 
if  you  have  questions. 

The  module  is  designed  to  be  primarily  self- 
instructional  with  a pretest  and  a posttest.  Supplies  and 
equipment  are  minimal — dentition  model,  bench  cr  chair 
mount,  explorer,  liquid  soap,  and  recording  forms. 


participant  a pretest  and  a posttest.  Vou  are  asked  not  to 
score  them;  just  return  the  recording  forms  when  they  are 
completed  by  the  participants.  (Psturn  envelopes  enclosed,] 


Instrueticns 

Instructions  for  the  pretest  ars  as  follows: 

1.  Introduce  the  concept  of  the  module  to  the  faculty  by 
asking  them  to  read  the  Participant  Instruction  direc- 
tions {enclosed] , This  may  be  done  as  a group  or 


individually. 


Inform  the  partieipante  that  they  will  be  taking  a 
pretest  and  a posttest  which  consist  of  exploring  and 
recording  ealcnlua  on  two  dentition  models. 

Establish  a place  to  administer  the  pretest  and  a 
series  of  convenient  appointment  times.  Read  the 
section  entitled  Suggestions  for  Testing  Site  to  aid 
you  in  this  task.  As  the  administrator,  you  do  not 
have  Co  be  present  during  the  entire  pretest;  you  are 
asked  to  help  the  participants  get  started,  Chen  you 


Ash  the  participants  to  turn  1 
to  you  when  they  are  finished. 
Repeat  this  same  process  for  t 
participants  have  oompleted  th 


posttest  when  Che 
r practice  activities. 


Suggestions  for  Testing  Sice 
Identify  a guiet  area  (one  which  can  be  isolated  if 
possible)  to  stimulate  clinical  working  positions. 

Sat  up  the  two  dentition  models  on  mounts. 

Rave  the  following  supplies  sec  out: 
a.  Recording  form  with  participant  number  identified 
(See  confidentiality  section  for  explanation] 


d Pogttest  Directiong  ff 


• Participantfl 


Record  your  beginning  and  ending  tine  in  the  space 
provided  on  the  recording  form. 

Explore  all  of  the  dentition  thoroughly,  Approach  this 
task  as  if  you  are  evaluating  a periodcntally  involved 
patient  »ho  has  Just  received  a complece  scaling  and 
rooting  planing. 

deposits  you  find;  approximate  their  shape  and  location 

Please  do  not  attempt  to  visualise  the  deposits. 

Apply  liquid  soap  before  beginning.  This  simulates 
saliva  and  It  is  important  to  maintain  a film  of  soap 
during  the  entire  exploring  process.  Squirt  the  soap 
onto  the  ooclusals  and  tub  it  buccally  and  llnqually. 


Confidentiality 

The  results  of  the  pretest  and  posttests  will  be 
analysed  statistically  to  Identify  initial  and  final  levels 
of  aecuracyj  however,  please  asaure  the  participants  that 
individual  performance  results  will  be  confidential.  As 
administrator,  please  do  the  following  things  to  maintain 
confidentiality. 

1.  Assign  each  participant  a number. 

2.  Identify  the  pretest  and  posttest  recording  forms  by 


number  and 


After  receiving  the  pretest  recording  forms,  I will 
send  you  the  group  reliability  scores.  Vou  should  share 
these  with  your  participants. 

scores.  In  addition,  if  any  individuals  would  like  their 
individual  scores  please  request  these  by  participant 
number.  I will  send  theee  in  individual  envelopes  to  ensu 

Please  tell  the  participants  about  t] 
tiality  measures  so  that  any  feelings  of  threat  ere 
miniraisad.  Eraphaslte  inproveraent,  not  evaluation, 
pretesting  and  posttesting  is  for  my  research;  it  i 
designed  to  be  punitive. 


Practioe  Exercises 

After  the  participants  have  completed  the  pretest,  they 
ere  to  practice  their  calculus  detection  skills.  Reread  the 
"Participant  Instructions  for  Calculus  Detection  Module." 


Participant  Instructions  for  the  Practice  Exercises. 

Make  the  dentition  models  and  other  eupplies  available 
to  the  participante  to  check  in  and  out  as  they  wish. 
Encourage  thorn  to  practice  as  muoh  as  they  can.  All  of  the 
madels  you  received  may  be  used  for  practice  except  for  the 
two  identified  as  the  testing  models. 


The  testing  inodels  will  be  use 
posttesting.  Please  avoid  telling 


for  both  pretest  and 
se  participants  this  to 


Participant  Instructions  for  Calculus  Detection  Module 


Introduction 

to  dental  hygiene  faculty  for  three  purposes!  patient  care, 
student  instruction  and  evaluation  of  student  perfontance. 
This  unit  of  instruction  was  developed  for  you,  as  an  aid 
for  refining  your  detection  skills. 


The  module  is  a self-instructional  package  allowing  for 
self-pacing  and  individualisation!  the  author  (a  dental 
hygiene  instructor)  recognizes  the  time  constraints  and 
varying  needs  of  busy  faculty.  Please  adapt  the  aottvitles 
of  the  module  to  fit  your  schedule. 

The  design  format  used  for  this  unit  la  an  eclectic  one 
but  the  primary  theory  used  was  derived  from 
conceptual  learning.  Recent  and  extensive  si 


identified  specific  patterns  of  learning  sequences  which 
faoilitate  leainingi  these  patterns  were  used  to  develop  the 
activities  of  the  module. 


Practice,  practice,  practice — ia  the  main  activity;  the 
module  has  little  written  raateriai.  The  goal  is  to  provide 
you  with  an  opportunity  to  syateoiatically  explore  for 
calculus  deposits  on  a nodel  which  simulates  a 'dirty"  mouth 
as  closely  as  possible.  In  addition  you  will  have  imnediate 
faedbach  on  your  performance. 

nay  use  any  explorer  you  feel  comfortable  using.  Please  use 
a bench  or  chair  mount  if  you  can,  to  simulate  clinical 


positions. 

Begin  the  module  by  taking  a pretest  with  the  module 
administrator.  After  completing  this,  begin  your  practice 
program.  Directions  for  practice  are  simple; 

1.  Set  up  the  models  on  the  mount  to  approximate  ecteal 
clinical  positions. 

2.  Select  the  explorerfs)  you  wish  to  use. 

3.  Apply  any  liquid  soap  to  simulata  saliva;  squirt  it 
onto  the  teeth  and  rub  it  around.  Reapply  whenever  you 
want  to  maintain  a film  throughout  your  practice.  It 
ia  not  neceasary  to  apply  soap  under  the  gingiva 


4.  Explore  the  teeth  in  the  following  order. 

a.  Quadrant  3,  begin  with  31  and  work  posteriorly 

b.  Quadrant  4,  begin  with  41  and  work  posteriorly 

c.  Quadrant  a,  begin  with  21  and  work  posteriorly 

d.  Quadrant  1,  begin  with  11  and  work  posteriorly 


inposed 


e limitations  o 


ask  that  all  participants  complete  the  poattest  with  the 
administrator  within  three  to  four  weeks  after  starting. 
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INSIROCTIONS 


APPENDIX  C 
DENTITION  f 


Materials  and  Equipment 

A.  Teeth  - Sec  of  128)  permanent  teeth  ordered  from 
Unitec  Corporation.  Features  of  the 
teeth  include  coronal  and  root  anatomy. 

differentiation  of  roots  and  crown. 

originally  white  and  viscous;  when 
exposed  to  air  it  solidifies  into  a 
pliable,  rulobery  material. 

C.  Rope  Hax  Dental  laboratory  soft  rope  wax. 

D.  Instruments  - #7  wax  spatula,  oleoid/diseoid 


1 construction. 


blower  which  uses  denatured  alcohol. 
Dispoeable  Syringes  - Plastic  aspirating 

Dental  Plaster  - Gypsum  material  of  medium 


Epoxy  Cement  Epoxy  adhesive  material  which  has 


applied 


Procadures  for  model  construction. 

A.  Obtain  an  old  set  of  study  nodels.  Trim  off  Che 
teeth  {using  a nodal  trismer]  maintaining  the 
palatal  and  lingual  aactions. 

B.  Arrange  the  teeth  in  a aeiaicircle  on  your  desk  in 
the  correct  order,  for  placenent  in  the  arch.  Be 
careful  and  roviev  your  dental  anatomy. 

C.  Place  a 1 ora  thickness  of  wax  around  Che  periphery 
of  the  lingual  and  palatal  arches. 

D.  Stick  the  teeth  into  the  wax  approximating  an 
ideal  arch — remembering  to  include  correct 


Using  the  alcohol  torch  and  spatula,  smooth  the 
wax,  duplicating  the  alveolar  procesa.  Hake  sure 
Che  wax  is  at  least  4 mm  from  the  cementoenamel 
Junction  (CEJ)  and  that  the  intarproxiraal  crests 
are  approximately  formed.  The  coronal  portion  of 
the  elveolar  procees  should  be  Chin  and  contoured 


Create  malalignraent. 

a.  extract  a tooth  leading  to  tilting 

b.  super  eruption  of  a molar  from  a missing 
opposing  tooth 

c.  Crowdiag  in  anteriors  with  overlapping 

d.  open  concacte 

a.  rotated  and/or  tooth  in  bucco  or 
llnguoversion 


g.  any  other  defect — seek  prior  approval 

Deing  a pencil,  mark  the  height  of  contour  of  the 
bone  throughout  the  arch.  (This  is  to  show  you 

Plow  later  over  the  entire  arch  except  for  the 
root  apices.  Apply  the  latex  in  layers  letting 
each  layer  dry  between  applications.  Hake  sure 
the  latex  flows  interproximelly  reproducing 
papillary  contoure. 

Mix  up  some  dental  stone,  make  a patty  and  invert 
the  model  into  the  stone  (latex,  teeth  and  wax) . 
after  the  stone  sets,  dig  out  tha  wax  and  teethi 


Cut  the  interproximals  off  the  mold. 

Place  orthodontic  rubber  bands  on  tha  teeth  apical 
to  the  line  narked  previously. 

Replace  the  teeth  into  the  latex  model  and  the 

Flow  plaster  into  the  mold  around  all  the  roots  to 
reproduce  osseous  contours. 

dislodge  the  periodontsl  ligament  (rubber  bands) , 


Create  the  gingiva  by  injecting  latex  flrat  ii 
the  intsrproximalfi.  Be  careful  not  to  create 
much  (hyperplaetle)  tisaue.  Apply  in  layeta, 

Create  a baee  for  each  arch  which  will  fit  into 
bench-mounting  articulator  frame. 

Apply  calculua  in  amall  amounts.  Mix  up  the 
cement  provided  and  apply  with  a toothpick. 
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